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ABSTRACT
The degree to which the climate continues to change will largely be determined by
choices made by individuals and nations regarding greenhouse gas emissions. Many Americans
engage in energy conservation actions. But, the political will in the United States to adopt
emissions reduction policies is unlikely to exist without public demand. Therefore, public
mitigation actions of individuals (e.g., contacting elected officials in support of emissions
reduction) are critical to induce legislative response. The majority of individuals who are most
concerned about climate change (the “Alarmed” segment) do not engage in public mitigation
actions, but some do. The purpose of this study is to examine the social-psychological factors
that drive the public mitigation actions of the Alarmed. This was done through a comparison of
the original value belief norm (VBN) model to eight author-created models that added predictor
variables to the VBN. The objective was to determine which model was most effective at
explaining public mitigation action. Drivers of these actions were also assessed by comparing
those who took action (“actors”) with those who did not (“non-actors”). Electronic survey
responses of 702 Alarmed Vermonters, analyzed with structural equation modeling, revealed that
the modified VBN that included four efficacy variables and descriptive social norms was the best
fitting and most explanatory model. Additionally, actors had significantly higher efficacy scores
and descriptive social norms scores than non-actors. Results suggest that individuals are more
inclined to engage in public mitigation action if they feel capable of taking action, believe that
their individual and collective efforts are effective, and think others are participating. Two core
contributions of this study are: (1) an improved VBN model in the context of climate change,
and (2) greater understanding of the precursors to public mitigation action. These findings have
broad implications for climate change communication strategies. The electronic version of this
dissertation is in the open-access OhioLINK ETD Center (http://etd.ohiolink.edu).
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CHAPTER ONE
INTRODUCTION
Human-induced climate change is being felt worldwide [Intergovernmental Panel on
Climate Change (IPCC) 2013, 2014; Melillo, Richmond, & Yohe, 2014].1 In the United States,
the changing climate has already affected many sectors including agriculture, water, human
health, energy, transportation, forests, and ecosystems (Melillo et al., 2014). Anthropogenic
climate change is projected to persist and accelerate significantly if global greenhouse gas
emissions continue to increase (IPCC 2013, 2014; Melillo et al., 2014, p. 15). Yet, it may still be
possible to limit the amount of change the climate undergoes. In fact, the degree of future climate
change and the extent of its effects will largely be determined by choices individuals and nations
make about greenhouse gas emissions (Melillo et al., 2014, p. 10).2
Widespread behavior change at all levels of society (i.e., adoption of voluntary personal
and consumer actions, and implementation of public policies that curb emissions across sectors)
may be able to limit the amount of change and avoid the most devastating effects (IPCC, 2007,
2013, 2014; Leiserowitz, 2006; National Research Council, 2010a; Roser-Renouf & Maibach,
2010) Personal and consumer carbon-reducing behaviors, referred to in this dissertation as
“private mitigation3 actions,” are often performed in or for private households (e.g., energysaving behaviors) (Stern, Dietz, Abel, Guagnano, & Kalof, 1999; Stern, 2000). These actions are
essential because they directly reduce carbon emissions (Stern, 2000). “Public mitigation

1

The term “climate change” is often used interchangeably with “global warming.” I use the term climate change
because global warming implies only an increase in temperatures, but the Earth’s climate is also changing in many
other ways (Roser-Renouf & Maibach, 2010). I use the terms “human-induced” and “anthropogenic” since it is 95100% certain that “human influence has been the dominant cause of the observed warming since the mid-20th
century” (Intergovernmental Panel on Climate Change, 2013, p. 12).
2
Carbon dioxide accounted for 84% of total U.S. greenhouse gas emissions in 2011 (Melillo et al., 2014).
3
Mitigation is defined as “human interventions to reduce the sources or enhance the sinks of greenhouse gases
(IPCC, 2014, p. 3). In this dissertation, I focus on mitigation to reduce the sources.
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actions” refer to activities typically done beyond the household (e.g., volunteering for
environmental organizations or contacting government officials). These public actions often have
the goal of influencing public policy.4 Public mitigation actions are essential because climate
legislation, which can curb emissions across many sectors, is unlikely to be implemented without
public demand (McCright & Dunlap, 2003; Milfont, 2012; Ockwell, Whitmarsh, & O’Neill,
2009; Skocpol, 2013). Table 1.1 displays different types of private and public mitigation actions.
Table 1.1
Types of Climate Change Mitigation Actions
1(

0$(#+

*!.,$!,!,!&%,!&%+



-.)(&/#)(.

3-(#(!)5(/"-').//#(5#(/-
(./&&#(!)- &#!"/3&.

)(.3'-/#)(.

3-".#(!(-!7##(/++&#(.
37#(!+-)3/.-)'&)&)'+(#.)-
)'+(#.5)-%#(!/)-3&#'/"(!?


-#!$!,!,!&%,!&%+
(4#-)('(/&#/#8(."#+
F)(D/#4#./+3&#/#)(G

)(//#(!!)4-('(/)##&.
#!(#(!+/#/#)(.
)/#(!
)(/#(!/#'C')(7/))-!(#8/#)(.

/#4#.'

/#4#.'".(#(#('(757.?.+-
/-(/&?FQYYYG/"#../37#(./#4#.'.
+-/##+/#)(#(')(./-/#)(.?

Private Mitigation Actions
Private mitigation actions are effective ways to reduce carbon emissions. For example,
U.S. household behavior and non-business travel account for approximately 38% of national
carbon emissions (Gardner & Stern, 2008). Household conservation efforts and adoption of
energy-efficient technologies could reduce an estimated 20% of household and non-business

4

Throughout this dissertation, I use the phrase “public mitigation action” interchangeably with phrases such as
“public action to reduce climate change.”
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travel emissions or 7.4% of U.S. national emissions (Dietz, Gardner, Gilligan, Stern, &
Vandenbergh, 2009). Many Americans already engage in personal household conservation
efforts. For example, results from a nationally representative survey of 1045 Americans indicate
that half of respondents report “always” or “often” setting their thermostats no higher than 68
degrees in the winter, and over half say that most or all of the light bulbs in their house are
compact fluorescent (Leiserowitz, Maibach, Roser-Renouf, Feinberg, & Howe, 2013a). Fewer
Americans say they engage in consumer actions to reduce climate change. For instance, results
from the same study show that during a 12 month period, slightly over a quarter (28%) of
Americans said they intentionally bought products from companies working to reduce climate
change, and about one-fifth said they avoided buying products from companies opposing policies
to address climate change (Leiserowitz, Maibach, Roser-Renouf, Feinberg, et al., 2013a). A
modest number of Americans say they intend to take more personal and consumer actions aimed
at reducing greenhouse gas emissions (Leiserowitz et al., 2013a). For example, about half say
they intend to reward or punish companies for their action or inaction to reduce climate change.
Others say they intend to install energy-saving light bulbs (25%), walk or bike instead of drive
(24%), set thermostat at 68 degrees or lower (15%) and take public transportation or carpool
(13%) (Leiserowitz et al., 2013a). As important as these actions are, the burden of emissions
reduction cannot be placed solely on individuals. Without a concerted national policy effort,
private individual behavior can only go so far (Gardner & Stern, 2008, p. 22).
Public Mitigation Actions
While private actions are a necessary and significant aspect of greenhouse gas emissions
reduction, implementation of ambitious climate policies will be essential to meet President
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Obama’s target reductions,5 the larger cuts such as those recommended by IPCC,6 and the
substantial cuts recommended by the most recent National Climate Assessment 7, 8 (Bianco, Litz,
Meek, & Gasper, 2013; Gardner & Stern, 2008; Jacoby et al., 2014; Maibach & Hornig Priest,
2009; McKinsey & Company, 2009; Melillo et al., 2014; National Research Council, 2010b,
2011; Ockwell et al., 2009). Governmental actions are being implemented at federal, state,
regional, and city levels that can reduce the U.S. contribution to total global emissions. For
example, the updated Corporate Average Fuel Economy (CAFÉ) standards combined with the
EPA’s vehicle greenhouse gas rules are estimated to prevent the release of six billion metric tons
of carbon dioxide between 2011 and 2025 (McCarthy, 2012; National Highway Traffic Safety
Administration & Environmental Protection Agency, 2012). This is a significant reduction
considering U.S. greenhouse gas emissions for 2011 totaled 6,702 million metric tons CO2
(Environmental Protection Agency, 2013b). Even with these two standards in place, however,
new legislation is necessary in order to meet the reduction guidelines mentioned above, and
prevent the worst consequences of anthropogenic climate change (Bianco et al., 2013).
A Center for Climate Strategies report provides a plan that describes 23 climate policies
at the state and federal level that would, if fully implemented, surpass President Obama’s
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In Copenhagen in 2009, President Obama committed to reducing U.S. greenhouse gas emissions to 17 percent
below 2005 levels by 2020 (Bianco et al., 2013).
6
In order to have a likely chance of keeping CO2 emissions below 450 parts per million and prevent global average
temperatures from rising more than 2 degrees Celsius above pre-industrial levels, IPCC’s Fifth Assessment Report
from Working Group III (2014) indicates that global greenhouse gas emissions will need to be 40% - 70% lower
than 2010 levels by mid-century, and to near zero by the end of this century. Furthermore, the same report states that
in order to have at least a 66 percent chance of staying below the 2 degrees Celsius limit, no more than 1 trillion tons
of carbon can be released into the atmosphere from the beginning of the industrial era through the end of this
century. As of 2011, we have surpassed the halfway point.
7
Other countries need to adopt strict emissions reduction policies as well, but the present study focuses on the
United States.
8
The National Climate Assessment states that under its “B1 scenario” (which requires substantial reductions in
emissions), the temperature would rise 3°F to 5°F by the end of this century. Under its higher emissions scenario
“A2 scenario,” temperatures are expected to rise 5°F to 10°F (Jacoby et al., 2014).
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greenhouse gas emissions targets and meet the IPCC’s (2007) reduction guidelines.9 More
recently, the National Climate Assessment (NCA) report (p. 64) argues that the main types of
national actions that could reduce emissions enough to cap the temperature increase to 3-5
degrees Fahrenheit by the end of the century include actions such as “putting a price on
emissions, setting regulations and standards for activities that cause emissions, changing subsidy
programs, and direct federal expenditures.” None of these measures has been implemented in the
United States (Jacoby et al., 2014). 
The Center for Climate Strategies plan and the NCA’s prescribed national actions offer
significant emissions reductions provided there is enough political will to adopt and implement
them (e.g., Bianco et al., 2013). In fact, a World Resources Institute Report argues that the most
important factor influencing emissions reductions is political will and policy ambition (Bianco et
al., 2013, p. 2). However, there is unlikely to be sufficient political will and ambition without
increased levels of public pressure and action (Maibach & Hornig Priest, 2009; Ockwell et al.,
2009; Skocpol, 2013).
Many Americans say they support federal measures to reduce emissions (Leiserowitz,
Maibach, Roser-Renouf, & Smith, 2010; Leiserowitz, Maibach, & Roser-Renouf, 2010; Vraga,
Roser-Renouf, Leiserowitz, & Maibach, 2013). For example, a recent study reports that large
majorities of Democrats (80%) and Independents (74%), and half of surveyed Republicans
support the regulation of carbon dioxide as a pollutant (Vraga et al., 2013). The same study
found that 88% of Democrats, 68% of Independents, and 43% of Republicans think the United
States should make a medium to large-scale effort to reduce climate change, and similar
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Implementation of these 23 policies would reduce U.S. greenhouse gas emissions 27% below 1990 levels by 2020
(Center for Climate Strategies, 2010).
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percentages say they want Congress to do more about climate change.10 An earlier study reported
that 95% of Americans said the U.S. should reduce its emissions; 77% said climate change
should be a high priority for Congress; and 65% agreed that the US should sign an international
treaty that requires the United States to cut CO2 emissions 90% by the year 2050 (Leiserowitz,
Maibach, Roser-Renouf, et al., 2010).11 These data imply public support for climate change
mitigation policies.
Democratic theory12 research suggests that public opinion influences public policy
decisions (Agnone, 2007; Burstein & Linton, 2002; Burstein, 1998; Erikson, Wright, & McIver,
1989; Stimson, MacKuen, & Erikson, 1995).13 For example, Stimson et al., (1995) examined
policy decisions and public opinion between 1956-1990, and found that public opinion
significantly influenced public policy by affecting both houses of Congress, the President, and
the Supreme Court. Burstein (1998) reviewed 49 articles that assessed whether public opinion
affects public policy on issues such as war/defense, economic growth, social welfare, civil rights,
and the environment. Although the studies varied in subject, methods, and quality, they all
arrived at the same conclusion: public opinion influences public policy. Some of the results
further suggest that governments are most responsive to public opinion when an issue is very
important to the public and its wishes are clear (Burstein, 1998, p. 51). More recently, Agnone
(2007) found that public opinion in support of environmental protection (between 1960-1998)

10

77% percent of Democrats, 61% of Independents, and 39% of Republicans want Congress to do more about
climate change (Vraga et al., 2013).
11
Emissions baseline was not included in article.
12
Democratic theory researchers examine how a democratic government makes its decisions, and often study
principles of equality in voting, effective participation and understanding, control of the agenda by citizens, and
citizen inclusion (Dahl, 1989).
13
Note that public actions (e.g., contacting elected officials, supporting organizations) can also be used to lobby for
rejection of climate change mitigation policies as described by McCright and Dunlap (2003), Skocpol (2013) and
Cooney (2010). My research is oriented toward pro-environmental behavior – specifically understanding these
public actions taken in an effort to reduce climate change. It is not clear that the findings will be applicable to antienvironmental behavior.
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positively and significantly influenced pro-environmental legislation. These results suggest that
policymakers respond to public opinion when voting on legislation.
With climate policy however, legislators have sometimes been unsure of the breadth,
depth, and robustness of public support for emissions reductions policies (Roser-Renouf,
Maibach, Leiserowitz, & Zhao, 2011). Furthermore, some elected officials and their staff say
they often hear from angry voters who are opposed to emissions reductions policies, but hear
very little from those who support the policies (Cooney, 2010). In order to increase the salience
of public opinion supporting emissions reduction legislation, there are a variety of public actions
that individuals and organizations can engage in. For example, social movement research
suggests that public actions such as protests, and non-activist public actions such as signing
petitions, supporting efforts of movement organizations, and contacting/ providing information
to elected officials increase the prominence of the public’s interest for policymakers, and can
influence legislation (Agnone, 2007; Andrews, 2001; Burstein & Linton, 2002; Olzak & Soule,
2009; Skocpol, 2013; Soule & Olzak, 2004). For instance, Agnone (2007) found that protests
positively and significantly impacted the adoption of pro-environmental legislation between
1960-1998. Furthermore, his results suggest that when both protest activity and public opinion
are at high levels, they jointly influence policy makers beyond the individual effects of each
(Agnone, 2007, p. 1606). Agnone argues that this is partly because protest makes public opinion
more prominent for policy makers. One could assume, therefore, that other public actions that
raise the salience of public opinion for legislators could also affect public policy.
Non-activist public actions can impact public policy. For instance, Andrews (2001)
points out that social movement organizations require substantial volunteer labor and funding,
and that this organization-building provides the necessary tools for organizations to be effective.



8

He describes strong organizations, fueled by volunteer labor and funding, whose lobbying and
negotiations led to the adoption of local poverty programs in Mississippi between 1965-1971.
Soule and Olzak (2004) also highlight the importance of strong organizations when examining
factors that led to state-level ratification of the Equal Rights Amendment (ERA) between 19721982. The authors found that anti-ERA organizations decreased the rate of ratification, and proERA movement organizations increased ERA ratification rates. Measuring the impact of
different types of non-activist advocacy, Agnone (2007) found that petitions, lobbying efforts,
and voter registration campaigns positively impacted changes in pro-environmental U.S. public
policy between 1960-1998.
Decades of research suggest that public opinion, protest/demonstrations, and non-activist
public action, among other factors, can signal to policymakers the importance of an issue, and
can influence public policy. Limited research in the context of climate change suggests that these
factors may have an impact on climate policies as well (McCright & Dunlap, 2003; Ockwell et
al., 2009; Skocpol, 2013). Researchers argue, for example, that the United States’ failure to ratify
the Kyoto Protocol in 1998 (McCright & Dunlap, 2003), and the more recent failure to enact
U.S. cap and trade legislation (Skocpol, 2013) was partly due to a lack of a broad-scale
movement supporting climate change policies, and a strong movement opposing climate change
policies. Skocpol (p. 130) argues that a widespread popular movement that unites many
organizations and ordinary citizens is critical for the adoption of new ambitious emissions
legislation. This is because, Skocpol further argues, members of Congress will decide to support
climate policies only when people from their home states and districts pressure them to do so.
Citizens’ public actions (e.g., contacting elected officials, supporting organizations),
therefore, appear critical to induce legislative response (McCright & Dunlap, 2003; Ockwell et
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al., 2009; Skocpol, 2013). Concerned citizens who engage in public mitigation action could help
increase the prominence of public desire for emissions reduction policies in the eyes of
legislators. For instance, by contacting elected officials in support of mitigation policies, voting
for candidates who support mitigation legislation, contributing time and money to organizations
working to limit climate change, attending rallies in support of climate change reduction, and
signing petitions urging adoption of mitigation legislation, concerned individuals send a message
to their representatives about the importance of enacting greenhouse gas reduction policies that
might be able to influence legislative action.
Considering the importance of public mitigation actions, the present research examines
some of the cognitive and social factors that motivate people to engage in public actions to
reduce climate change. This examination will contribute to theories about public behavior in
public affairs. More specifically, the present research will lead to a better understanding of how
and to what extent social-psychological factors influence concerned peoples’ engagement in
public action to limit climate change.
Furthermore, this study serves the public interest by examining the drivers of climate
change. This is particularly pressing in light of the irreversible and devastating impacts of
climate change (IPCC, 2013), and the attendant social justice issues if climate change is not
limited (e.g., Adger, 2001; Posner & Sunstein, 2008). Additionally, the most recent National
Climate Assessment argues that actions to reduce emissions can improve public health,
ecosystem protection, and quality of life (Melillo et al., 2014, p. 18).
The “Alarmed”
In a series of studies entitled “Global Warming’s Six Americas,” authors from Yale and
George Mason Universities identified six clusters of Americans based on their similarities in
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beliefs, engagement, action, and policy preferences regarding climate change (Maibach, RoserRenouf, & Leiserowitz, 2009).14 The six segments in order of decreasing concern and issue
engagement are called: Alarmed, Concerned, Cautious, Disengaged, Doubtful, and Dismissive.

Figure 1.1. “Global Warming’s Six Americas” segments in April 2013 (Leiserowitz et al.,
2013a, p.8). Reproduced with permission. Permission in Appendix A.
Compared to the other five segments, the Alarmed are the most concerned about climate
change, engage in more consumer action to reduce climate change, and are the most likely to
take public mitigation action (see Figure 1.1). Thus, I chose to focus on Alarmed individuals for
this study. People in the Alarmed segment are certain of the reality, seriousness, and immediacy
of climate change. They generally engage in moderate to high levels of private mitigation actions
(i.e., household and consumer actions) to reduce climate change, but take part in a modest
amount of public mitigation action (Leiserowitz, Maibach, Roser-Renouf, Feinberg, et al.,
2013a; Leiserowitz, Maibach, Roser-Renouf, Feinberg, & Howe, 2013b; Maibach et al., 2009).
Private Mitigation Actions of the Alarmed
The majority of Alarmed individuals engage in private mitigation actions. For example,
60% of the Alarmed surveyed say they have installed new insulation in their homes, and 68%

14

The six audience segments were originally determined based on results from a nationally representative survey of
2,164 adults in the United States in 2008.
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have caulked and weather-stripped to reduce drafts (Maibach et al., 2009). However, the energy
efficiency household actions of the Alarmed are only slightly greater than those taken by other
segments. Similarly, although higher than the national average, the Alarmed report relatively low
rates of using alternative modes of transportation, 7% for the Alarmed vs. 3% for the national
average. But the Alarmed are much more likely to have installed compact fluorescent light bulbs
(CFLs) – 60% have replaced most or all of their bulbs with CFLs, compared to 46% of the
population as a whole (Maibach et al., 2009). The Alarmed are also much more likely than others
in the general public to wield their consumer power to reduce climate change. For example, the
majority of the Alarmed say they have rewarded (71%) or punished (58%) companies for their
action or inaction to reduce climate change at least once in the past 12 months, compared to 34%
and 24% of the general population, respectively (Maibach et al., 2009).
Policy Preference and Public Mitigation Actions of the Alarmed
Alarmed individuals strongly support societal efforts to alleviate climate change, and
have clear pro-mitigation policy preferences. A large majority of the Alarmed favors a broadscale effort by the U.S. to reduce climate change even if it has considerable economic costs. For
example, 95% of the Alarmed believe the U.S. should reduce its carbon emissions regardless of
the actions of other nations (Leiserowitz et al., 2013b). Eighty-four percent favor eliminating
fossil fuel subsidies, 79% oppose the elimination of renewable energy subsidies, and almost
three-quarters are in favor of regulating carbon dioxide as a pollutant (Leiserowitz et al., 2013b).
Although the Alarmed have strong pro-mitigation policy preferences, relatively few have
made their beliefs and policy preferences known through public action (e.g., Leiserowitz et al.,
2013b; Maibach et al., 2009). For instance, a little over a third (34%) of the Alarmed said they
donated money at least once in the past 12 months to organizations working to reduce climate
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change, and the same amount reported “often” or “occasionally” signing petitions about climate
change during the same time period (Leiserowitz et al., 2013a). Also during that 12 month
period, 29% said they contacted government officials at least once to urge them to take action to
reduce climate change (Leiserowitz et al., 2013a). Clearly, Alarmed individuals are highly
concerned about climate change and take private actions to reduce it. However, while some
engage in public mitigation actions, many do not. It is not entirely clear why. In an effort to
understand what leads to the public engagement of Alarmed individuals, the present study uses a
theoretical model of environmental behavior to examine key social-psychological drivers of the
Alarmed community’s public mitigation actions.
Determinants of Behavior
Value Belief Norm Theory
The value belief norm theory (VBN) (Stern et al., 1999; Stern, 2000) is a robust model of
environmental behavior. VBN is explained in Chapter Two, but briefly, it proposes that values
and ecological worldview affect beliefs about environmental problems, responsibility for the
problem, and taking corrective action. These beliefs can lead to a sense of obligation to take
action (personal norms), which influences behavior. The integration of multiple factors and
theories within VBN enable it to be a stronger predictor of environmental action than some other
behavior theories (Stern et al., 1999).15 Thus, the present study examines Alarmed individuals’
public mitigation actions through the lens of the VBN, and uses the VBN to test hypotheses
regarding the social-psychological factors that might influence public mitigation action.
This study also seeks to further develop the value belief norm theory. Although the VBN
has explained human responses to many environmental issues such as reduced car use (Nordlund

15

Stern et al. (1999) tested the VBN against three other theories: cultural theory, theory of post-materialist values,
and spiritual or religious worldview.
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& Garvill, 2003; Oreg & Katz-Gerro, 2006) and personal energy conservation (Kaiser, Hübner,
& Bogner, 2005), it has not been used specifically to understand and explain what drives public
action to alleviate climate change. Additionally, it appears that since the creation of the VBN 15
years ago, the complete theory has been tested only six times, and only four of those studies
applied the VBN to actual behavior – primarily private behavior (i.e, Chen, 2012; Jansson,
Marell, & Nordlund, 2011; Sahin, 2013; van Riper & Kyle, 2014). Lastly, the VBN may benefit
from the addition of more predictor variables (Garling, Fujii, Garling, & Jakobsson, 2003; Kaiser
et al., 2005; Stern et al., 1999; Truelove, 2009). For example, Stern (2000) and Truelove (2009)
both suggested that the VBN theory omits social influence variables and other constructs (such
as various forms of efficacy) that may impact the relationship between values, beliefs and
behaviors. I tested the complete VBN theory in the context of climate change, and then assessed
the impact of introducing efficacy variables and descriptive social norms as additional predictor
variables. Contributing to behavior theories such as the VBN is important because these models
help us understand why people do or do not engage in specific kinds of actions. Such
information can identify motivators and barriers that can empower people to take actions that are
consistent with their beliefs (Swim et al., 2009).
Efficacy
Albert Bandura, the leading efficacy scholar, contends: “[a]mong the mechanisms of
human agency, none is more focal or pervading than the belief of personal efficacy. This core
belief is the foundation of human agency. Unless people believe that they can produce desired
effects and forestall undesired ones by their actions, they have little incentive to act” (Bandura,
2000, p. 75). Efficacy plays a central role in Bandura’s (1977, 1986) social cognitive theory
(SCT), which proposes that people’s behaviors are influenced by their assessments of their



14

capability and perceived effectiveness of their actions. Decades of efficacy research suggests that
various types of efficacy strongly influence a wide variety of behaviors (Bandura, 1986). This
body of knowledge provides key insights into reasons for action and inaction regarding climate
change, but has not sufficiently been applied to the problem of climate change (Roser-Renouf &
Nisbet, 2008). Little is known about how efficacy beliefs influence public actions to alleviate
climate change. By adding efficacy variables to the VBN model, this study investigates if, how,
and to what extent efficacy beliefs influence public mitigation action in the context of climate
change.
Descriptive Social Norms
Social influences are also powerful forces on behavior (Asch, 1956; Bandura, 1997;
Milgram, 1974). Social norms are defined as “rules and standards that are understood by
members of a group, and that guide and/or constrain social behavior without the force of laws”
(Cialdini & Trost, 1998, p. 152). Individual behavior is frequently influenced by perceptions of
what others commonly do in similar situations (Perkins & Berkowitz, 1986). These perceptions
are known as descriptive social norms (Schultz, Nolan, Cialdini, Goldstein, & Griskevicius,
2007). Descriptive social norms are different from injunctive norms, which are “perceptions of
what is commonly approved or disapproved within the culture” (Schultz et al., 2007, p. 430).
Descriptive social norms also differ from personal norms (which are included in the VBN) in
that personal norms are feelings of obligation to remedy the problem (Stern et al., 1999).
Descriptive social norms act as a strong catalyst and influential guide for environmental action
(e.g., Nolan, Schultz, Cialdini, Goldstein, & Griskevicius, 2008; Schultz et al., 2007; Swim et al.,
2009). Yet, little is known about the effect of descriptive social norms on public mitigation
action, and how these norms interact with efficacy in the context of climate change. By adding
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descriptive social norms to the VBN model, this study investigates if, how, and to what extent
descriptive social norms influence public mitigation action.
An examination of how effectively the original VBN and the modified VBN models
explain public mitigation action, combined with an understanding of how efficacy and
descriptive social norms affect the Alarmed’s public mitigation actions, will further develop the
VBN theory. It will also increase our understanding of the social-psychological factors that
predict Alarmed individuals’ public actions to reduce climate change.
Problem Statement
New and ambitious U.S. climate policies must be enacted in order to reach large
greenhouse gas emissions reduction targets that will limit climate change and help avoid its most
devastating effects (Bianco et al., 2013; Gardner & Stern, 2008; McKinsey & Company, 2009;
National Research Council, 2010b, 2011; Ockwell et al., 2009). However, sufficient political will
and ambition to adopt such policies are unlikely to exist without increased public demand
(Ockwell et al., 2009; Skocpol, 2013). Therefore, researchers argue that citizens’ public
mitigation actions (e.g., contacting elected officials, supporting organizations) are critical to
induce legislative response (McCright & Dunlap, 2003; Ockwell et al., 2009; Skocpol, 2013).
One might assume that individuals who are most concerned about climate change
frequently engage in public mitigation actions, but research suggests that while some do act,
many do not (e.g., Maibach et al., 2009). This begs the question as to why such a gap exists
between the Alarmed’s stated concerns and their relatively minimal public actions. Although
research cites some factors that can affect engagement in public mitigation action,16 these factors
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Maibach et al. (2009) cite some barriers to public action for the Alarmed segment. The barriers include: don’t
know how, don’t think it will make a difference, too busy, too much effort, not important, not an activist. For each
type of behavior (contacting government officials, attending meeting/rally, donating time/money), the response
“none of the above would prevent me from doing this” was given for 33%, 22%, and 31% of the Alarmed segment
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have seldom been studied in the context of a theory of human behavior, and it is still not entirely
clear why some Alarmed individuals engage in public mitigation actions and others do not.
The value belief norm theory potentially offers explanatory variables for public
mitigation action, yet it still has room for improvement such as the addition of more predictor
variables (Stern et al., 1999). Decades of research on efficacy and descriptive social norms
suggest that these factors are important catalysts for action, yet little is known about the
influence of these variables on public action to reduce climate change.
These issues give rise to a number of questions that guide the present study. These
questions include: What leads to public engagement regarding climate change? What drives
those who are most concerned about climate change to engage in public mitigation action? How
well does the VBN explain the Alarmed’s public mitigation action? Do efficacy variables and
descriptive social norms influence Alarmed individuals’ public actions to reduce climate change?
If so, how and to what extent? What can we learn from the Alarmed individuals who are taking
public mitigation action, and those who are not, that might illuminate reasons for engagement?
Statement of Purpose
According to the Intergovernmental Panel on Climate Change (2007), human behavior is
one of the least understood components of the climate system. The broad purpose of the present
study is to contribute to our understanding of public behavior regarding climate change. The
more specific purpose of this study is to explain what drives the public mitigation action of
people in the Alarmed segment. Within that, there are three related goals: 1) assess the ability of
the value belief norm theory to explain Alarmed individuals’ public action to limit climate
change; 2) determine if and how the addition of four efficacy variables and descriptive social

respectively. The present study seeks to expand upon the barriers already identified and reveal other reasons for
action and non-action as related to the variables in VBN, plus efficacy variables and descriptive social norms.
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norms improve the original VBN’s ability to explain public mitigation action; and 3) if
appropriate, offer a more comprehensive explanatory VBN model for public action to reduce
climate change.
Dissertation Chapter Summary
The next chapter summarizes the research in three main areas of literature: (1) value
belief norm theory (VBN), (2) social cognitive theory and integral efficacy theories, and (3) the
role of social norms in predicting behavior; and describes how the present study is supported by
and contributes to these three areas. Chapter Three presents the survey tool, the research
questions and hypotheses, and makes the case for testing these hypotheses by using structural
equation modeling (SEM) to analyze survey data. The findings from the author-created
electronic survey of 1756 Vermont residents, and the structural equation modeling analyses are
presented in chapters 4 -7. Chapter Four presents the results from the first two stages of data
analysis: identification of the audience segments, and pre-analysis data examination and data
preparation. Chapter Five covers the third stage of data analysis: validation of the
measures/testing the measurement models. Chapter Six presents the results from the fourth stage
of data analysis: assessment of the structural model and the path estimates, including model
comparisons. Chapter Seven presents the results from the fifth stage of data analysis: influence
of demographics, and comparison of efficacy scores and descriptive social norms scores for
Alarmed actors and non-actors. Finally, the dissertation concludes with a discussion of the
results, implications of the findings, and suggestions for future research.
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CHAPTER TWO
LITERATURE REVIEW
This study examines social-psychological variables that influence Alarmed individuals’
public actions to reduce climate change. Numerous variables have been identified as precursors
to private environmental actions including variables about efficacy and social norms. This
project investigates the effects of these variables on the Alarmed segment’s public action to limit
climate change. Moreover, this study compares the Alarmed individuals who are taking public
action, and those who are not. Knowledge gained in this study could be used to inspire nonacting Alarmed individuals to act. This study investigates these matters by doing the following:
1) assessing the ability of the value belief norm theory (VBN) to explain the Alarmed segment’s
public action in the context climate change, 2) testing if and how the addition of four efficacy
variables and descriptive social norms increase the ability of the original VBN model to explain
public mitigation action, and 3) comparing Alarmed “actors” to Alarmed “non-actors” to further
ascertain the extent to which public actions are a function of efficacy beliefs and descriptive
social norms.
While myriad factors affect public behavior, this research focuses on the socialpsychological variables contained in the value belief norm theory (Stern et al., 1999; Stern,
2000) with specific attention to five additional variables: four efficacy constructs (i.e., selfefficacy, personal response efficacy, collective efficacy, collective response efficacy), and
descriptive social norms. This chapter describes how the present study is supported by and
contributes to three main areas of literature: (1) value belief norm theory (VBN), (2) social
cognitive theory and integral efficacy theories, and (3) the role of social norms in predicting
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behavior. This literature review illustrates the promise that efficacy and descriptive social norms
hold in helping to explain public action to alleviate climate change.
First however, a brief explanation about causation and causal language is necessary. Most
of the studies reviewed below were not conducted via experimental design, nor are they
longitudinal. Therefore, the authors cannot claim that the identified relationships are cause and
effect relationships (Moore, McCabe, & Craig, 2009; Punch, 1998). Although many authors
acknowledge this, they prefer to use causal language (e.g., x “influences” y, x “impacts” y) and
suggest that more cautious readers may wish to interpret the statistically significant relationships
as inferring or suggesting causality (e.g. Lubell, 2002). Throughout the literature review, I use
causal language similar to the authors whose studies I review. Lastly, although my own research
is supported by theoretical underpinnings, and results are consistent with the hypothesized
“causal” effects, I used cross-sectional survey data that do not allow researchers to claim
causality (Punch, 1998). Although I use language such as “influences” and “impacts” when
describing my results, it is best to interpret the relationships between variables as inferring or
suggesting causality (Punch, 1998).
Value Belief Norm Theory
Individual Factors Influencing Environmentally Responsible Behavior (ERB)
There are many theoretical perspectives that attempt to explain the antecedents of
environmentally responsible behavior. This section (“Individual Factors Influencing ERB”)
describes three such perspectives. The first line of research focuses on values as important
determinants of behavior. The second perspective focuses on worldviews. The third line of
research draws upon Schwartz’s (1977) norm activation theory.
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Values. Rokeach, the first researcher to empirically examine values, defined values as
“enduring beliefs that a specific mode of conduct is personally or socially preferable to an
opposite or converse mode of conduct of end-state of existence” (1968, p. 160 as cited in Dietz,
Fitzgerald, & Shwom, 2005, p. 347). Later, Schwartz examined values from a socialpsychological perspective, and referred to them as broad guiding principles in a person’s life –
principles that transcend specific situations (Schwartz, 1973, 1977). Schwartz (1992) identified
56 “universal” values that can be divided into four clusters that reflect two dimensions. One
dimension is known as “self-enhancement” vs. “self-transcendence” and the other is “openness
to change” vs. “conservation/ traditionalism.”
Building on Schwartz’s interpretation of values, researchers identified three general value
orientations that are related to environmentally responsible behavior (de Groot & Steg, 2008;
Merchant, 1992; Steg, Dreijerink, & Abrahamse, 2005; Stern et al., 1999; Stern, Dietz, & Kalof,
1993; Stern, Kalof, Dietz, & Guagnano, 1995; Stern, 2000). The three value orientations are
called: egoistic value orientation, reflecting individuals’ concern for themselves, altruistic value
orientation, reflecting concern for the welfare of other humans, and biospheric value orientation
which reflects concern for non-human species or the biosphere (e.g., Stern et al., 1993; Stern et
al., 1999). Schwartz’s (1992) self-transcendence values are thought to reflect altruistic and to a
lesser degree, biospheric value orientations; and Schwartz’s self-enhancement values are thought
to reflect egostic value orientations (e.g., Stern et al., 1995).
Since biospheric values were not adequately represented in Schwartz’s (1992) Value
Survey, researchers added biospheric items (Stern et al., 1995) and shortened Schwartz’s original
value scale (Stern, Dietz, & Guagnano, 1998). However, the altruistic and the biospheric value
orientations had not been empirically distinguished from one another. De Groot and Steg (2008)
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added an egoistic and altruistic item to Stern et al.’s (1998) shortened scale and created a scale
that empirically supported three distinct value orientations (i.e., biospheric, altruistic, egoistic).
Environmental scholars argue that values are important because they influence decisions
about behavior that can affect the environment (e.g., Dietz et al., 2005). Although values
typically explain a small amount of the variance of pro-environmental behavior (e.g., Nordlund
& Garvill, 2002; Schultz, 2005; Steg & Vlek, 2009), patterns exist between the values people
hold and their engagement with environmental issues. For example, studies suggest that people
with self-transcendent, altruistic, or biospheric value orientations may be more likely to engage
in environmentally responsible behavior such as household energy conservation (Karp, 1996;
Nordlund & Garvill, 2002; Stern et al., 1999), environmental citizenship (e.g., contacting elected
officials) (Karp, 1996; Stern et al., 1999); and consumer behavior (Jansson et al., 2011; Karp,
1996; Nordlund & Garvill, 2002; Stern et al., 1999). Although not focused on actual behavior,
other studies suggest that individuals possessing self-transcendent, altruistic, or biospheric value
orientations are more willing to support energy or climate change policies (Dietz, Dan, &
Shwom, 2007; Nilsson, von Borgstede, & Biel, 2004; Steg et al., 2005), and are more willing to
take pro-environmental political, consumer, and private action (e.g., Stern et al., 1995; Truelove,
2009). Studies suggest that egoistic value orientations (Schwartz’s “self-enhancement” values)
are often negatively associated with ERB (Stern, 2000). For example, self-enhancement/egoistic
values have been negatively correlated with household energy conservation (e.g., Nordlund &
Garvill, 2002; Schultz et al., 2005), consumer behavior (e.g., Nordlund & Garvill, 2002) and
environmental citizenship (e.g., Schultz et al., 2005; Stern et al., 1999).
One possible reason that values often have a minor relationship with pro-environmental
behavior is because values generally affect behavior indirectly (Corner, Markowitz, & Pidgeon,
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2014; Schultz et al., 2005). Specifically, values typically influence behavior through a path of
other variables such as worldviews, beliefs about consequences of an environmental problem,
beliefs about responsibility to act, and personal norms (e.g., Corner et al., 2014; Dietz et al.,
2007; Jansson et al., 2011; Schultz et al., 2005; Steg et al., 2005; Steg & Vlek, 2009; Stern et al.,
1999; Stern, 2000; Truelove, 2009). For example, Dietz et al., (2007) found that altruistic values
predicted support for climate policy but only indirectly through environmental beliefs and
worldviews.
Ecological worldviews. Another theoretical perspective that attempts to explain the
antecedents of environmentally responsible behavior focuses on worldviews. Values and
worldviews differ in that values are broad life-guiding principles that transcend specific
situations, whereas ecological worldviews are general beliefs about a specific domain – the
relationship between humans and nature (Poortinga, Steg, & Vlek, 2004, p. 72).
The “New Environmental/Ecological Paradigm” (NEP) is a frequently studied worldview
(Dunlap & Van Liere, 1978; Dunlap, Van Liere, Mertig, & Jones, 2000). Dunlap and Van Liere
coined the phrase “new environmental paradigm” in 1978 when they noticed that a new
worldview was emerging that viewed humans as an integral part of the earth’s natural systems.
They called this the “new environmental paradigm” which challenged the “Dominant Social
Paradigm” (DSP) that viewed humans as separate from and superior to the environment (Dunlap
& Van Liere, 1984).
The original NEP scale, published by Dunlap and Van Liere (1978), measures peoples’
views about the human-environment relationship– specifically beliefs about humans’ adverse
effect on a fragile environment (Stern, 2000, p. 411). The scale consists of 12 items (eight pro–
NEP items and four con–NEP items) with responses measured on a 4–point Likert scale (ranging
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from strongly agree to strongly disagree). The scale was designed to tap three different aspects of
environmental worldview (i.e., balance of nature, limits to growth, and human domination of
nature). Dunlap et al., (2000) created an updated NEP scale because the original NEP scale was
unbalanced (two of the three aspects included only pro–NEP item, and one aspect contained only
con–NEP items), and the original scale contained outdated language (Hawcroft & Milfont,
2010). The revised scale (renamed “New Ecological Paradigm”) contains 15 items that tap five
different aspects of ecological worldview (i.e., the reality of limits to growth, antianthropocentrism, fragility of nature’s balance, rejection of exceptionalism, possibility of an ecocrisis) (Dunlap et al., 2000).17
There have been a wide variety of studies using NEP, and since many of them have
modified the NEP for their own purposes (e.g., Arcury & Christianson, 1990; Bjerke, Østdahl,
Thrane, & Strumse, 2006; Bostrom, Barke, Turaga, & O’Connor, 2006; Kotchen & Moore,
2007) it is difficult to compare and compile findings. However, some patterns have emerged. As
with the relationship between values and behavior, the relationship between NEP and behavior
has not been particularly strong (e.g., Poortinga et al., 2004). Similar to the case with values, this
is likely because the relationship is mediated by behavior-specific beliefs (e.g., Jansson et al.,
2011; Kaiser et al, 2005; Steg et al., 2005; Stern et al., 1999). NEP beliefs often influence beliefs
about the awareness of environmental problems [“awareness of consequences” (AC)]. For
example, in a variety of studies, NEP significantly influenced AC beliefs and explained 21-28%
of the variance in AC beliefs (Jansson et al., 2011; Kaiser Family Foundation, 2004; Steg et al.,
2005). The awareness of consequences variable is a typically discussed in relation to the third
line of research since it is an integral part of the Schwartz’s norm activation model (NAM).

17



Chapters Three and Five contain more details about the NEP scales.
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Moral Norm Activation (Schwartz, 1977). The third theoretical perspective that
attempts to explain the antecedents of ERB focuses on the role of personal norms/moral
obligations to act. The premise of Schwartz’s moral norm activation theory is that individuals
engage in behavior when they feel morally obliged to do so. According to the theory, the moral
obligations to act/ personal norms (PN) are triggered when individuals are aware of adverse
consequences (AC) for other people, and when the individuals believe their own actions have
contributed to or could alleviate the consequences [“ascription of responsibility” (AR)].
Although originally developed to explain altruistic behavior, the NAM has been used to explain
a variety of pro-environmental behaviors with varying levels of success (Steg et al., 2005; Stern
et al., 1999). For example, Vining and Ebreo (1992) found partial support for the NAM’s ability
to predict recycling behavior since only AC significantly predicted PN and recycling.18 Bamberg
and Schmidt (2003) found that personal norms exerted a small but significant negative effect on
car use,19 and that AR had a strong positive significant effect on PN. Stern, Dietz and Black
(1985-86) extended the application of the NAM from the personal behavior to social and
political action. They assessed how well the NAM explains individual’s intention/commitment to
change government and industry actions regarding environmental protection. The authors found
that the norm activation model was supported when assessing moral norms about the conduct of
industry but not of government. Specifically, norms about industry behavior had a significant
effect on behavioral commitment; ascription of responsibility (AR) to industry for environmental
problems predicted norms about industry behavior; AC predicted AR; and environmental
concern (measured by a shortened NEP scale) predicted AC. But, when assessing the antecedents

18

Vining and Ebreo also discovered social norms were significant predictors, but since that variable is not part of
the original NAM, I will discuss this finding in the social norms section of Chapter 2.
19
PN explained 14% of variance of car use behavior (Bamberg & Schmidt, 2003).
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of commitment to change government action, the authors found that ascription of responsibility
(AR) to government did not affect norms about government behavior. The authors argued that
their findings reinforce the idea that social-psychological concepts are important for
understanding support for the environmental movement (Stern et al., 1985-86, p. 219).
Emergence of the Value Belief Norm Theory (VBN)
Stern, Dietz, Abel, Guagnano, and Kalof (1999) combined and expanded the three
theoretical perspectives described above to develop the value belief norm theory (VBN). The
purpose of the model was to explain social-psychological antecedents of public and private
behavior in support of the environmental movement. Specifically, the VBN model links value
theory (Stern & Dietz, 1994), ecological worldview [i.e., the new ecological paradigm (NEP)
(Dunlap & Van Liere, 1978)], and the norm-activation theory (Schwartz, 1977) in a model of
behavior to support the environmental movement.20 Arguing that public support of the
environmental movement may be one of the movement’s most important resources, the authors
wanted the model to explain behavior that is less intense and less risky than activism (Stern et
al., 1999). The authors identified three such types of movement support: 1) environmental
citizenship (e.g., contacting elected officials, donating time and money to organizations, signing
petitions); 2) support and acceptance of public policies; and 3) individual, private behavior
change (e.g., household energy conservation). These three types of movement support are
empirically distinct from one another and from activism (Stern et al., 1999). When testing the
original VBN, the authors measured how well the model explained activism (i.e., participating in
demonstrations) and these three types of behavior. Later, Stern (2000) added “behavior in

20

Rationale and empirical support for variable ordering was drawn from their previous work (Black et al., 1985;
Gardner & Stern, 1996; Stern, Dietz & Guagnano, 1995; Stern, Dietz, Kalof & Guagnano, 1995; Stern & Oskamp,
1987) (Stern et al., 1999).
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organizations” (e.g., influencing organizations that individuals are a part of) to the VBN. See
Fig. 2.1 for a schematic representation of the variables in the VBN model.

Figure 2.1. The VBN model of environmental behavior (adapted from Stern, 2000). Reproduced
with permission. Permissions in Appendix A.
As portrayed in Figure 2.1, the VBN posits that personal norms (sense of obligation to
act) will be triggered when individuals believe environmental conditions threaten things they
value (“awareness of consequences” AC), and that the individuals’ own actions have contributed
to or could alleviate the consequences (“ascription of responsibility” and/or “ability to reduce
threat” AR). The theory suggests that ecological worldviews influence awareness of
consequences; and that values influence ecological worldview. Finally, the VBN suggests that
invoked personal norms lead to action (Stern et al., 1999; Stern 2000). Table 2.1 provides
definitions and examples of VBN variables. As explained in Table 2.1, four distinct types of
environmental behavior are depicted in the VBN model. The behaviors of interest in this study
are environmental citizenship actions (i.e., “public actions”) and activism.
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Table 2.1
Definitions and Examples of Variables in the Value Belief Norm Theory
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Application of the Value Belief Norm Theory
The integration of theories within the VBN enables it to be a stronger predictor of
environmental action than some other behavioral theories in the literature (Stern et al., 1999).21 In
fact, Stern et al. (p. 91) suggest that the VBN theory provides the “best available socialpsychological account of non-activist support for the goals of the environmental movement.”
The VBN is a well-respected theory that has successfully explained human responses to many
environmental issues. For instance, the VBN has helped researchers understand environmental
behavior such as: reduced car use (Nordlund & Garvill, 2003; Oreg & Katz-Gerro, 2006), using a
clothes line (Kaiser et al., 2005), recycling (Kaiser et al., 2005; Oreg & Katz-Gerro, 2006),
household energy conservation (Ibtissem, 2010; Sahin, 2013), purchase of alternative fuels
vehicles (Jansson et al., 2011), environmental citizenship actions (Oreg & Katz-Gerro, 2006;
Stern et al., 1999), activism (Stern et al., 1999), and environmentally responsible consumer
behavior (Chen, 2012). Although not measuring actual behavior, the VBN has also helped
explain policy acceptability (Jakovcevic & Steg, 2013; Steg et al., 2005), intention to engage in
primarily household behaviors to reduce climate change (Truelove, 2009), and intention to
reduce car use (Jakovcevic & Steg, 2013).
The findings from these studies are somewhat hard to compare since the value belief
norm model was modified in most studies. For example, across studies, some VBN variables
were omitted, some were substituted, and some were defined differently. However, the results
generally support the value of VBN for explaining various types of environmental behavior,

21

Stern et al. (1999) tested the VBN against three other theories: cultural theory, theory of post-materialist values,
and spiritual or religious worldview and concluded that VBN theory appears to be the best predictor of each form of
public support. However, Kaiser et al., (2005) compared the VBN to the theory of planned behavior (TPB) with
mixed results mostly suggesting that TPB was a stronger model. TPB is an extension of the theory of reasoned
action (TRA) (Ajzen & Fishbein, 1980). In TPB, attitudes and subjective norms regarding a behavior, and perceived
behavioral control lead behavioral intentions (Ajzen, 1991). TPB has been viewed as being overly individualistic,
rational and analytical (Bechtel & Churchman, 2002). See the efficacy section for more information about TPB.
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intention, or policy support. For example, many of the studies found support for the order of the
variables in the chain, and the impact the “upstream” variable had on the “downstream” variable.
Specifically, studies generally found that values influenced ecological worldview, which
influenced AC, which affected AR, which influenced PN, and finally that personal norms
impacted behavior (or intention and policy support). The studies found that between 4% (Stern et
al., 1999) and 53% (Menzel & Bögeholz, 2010) of various environmental behaviors or
intention/support was explained by the VBN, with the majority of studies reporting that the VBN
explained approximately 30% (e.g., Sahin, 2013; Steg et al., 2005; Stern et al., 1999; Truelove,
2009). Table B.1 in Appendix B provides detailed results of the twelve studies that were located
that used a complete (6) or relatively complete (6) version of VBN.
Broadening and Improving the Application of VBN
The strength of the VBN could be further confirmed by broadening its application. For
example, the VBN has been applied to a variety of (mostly private) environmental behaviors and
intentions, but has not been used specifically in an attempt to understand and explain what drives
public action to alleviate climate change. Additionally, it appears that the complete VBN theory
has been used only six times since its creation in 1999:
1. Steg et al., (2005) applied it to acceptability of energy policies but not actual
behavior;
2. Menzel and Bögeholz (2010) applied it to the "commitment to protect
biodiversity" by asking respondents if they could take engage in activism, nonactivist public-sphere behavior, and private-sphere behavior to protect
biodiversity;
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3. Jansson et al., (2011) used it to explain consumers’ decisions to purchase
alternative fuel vehicles;
4. Chen (2012) applied it to consumers’ pro-environmental behavior;
5. Sahin (2013) used it to explain private energy conservation behaviors; and
6. Van Riper et al., (2014) applied it to nature conservation behaviors.
All but one of the studies testing the complete VBN used international samples. Specifically, it
appears that the complete VBN has been primarily used to explain intentions, policy preferences,
or private behaviors of Dutch, Swedish, and Taiwanese adults, Chilean and German teenagers,
and Turkish university students. Van Riper et al. collected data from visitors to a US National
Park but did not report nationality of respondents.
Many VBN studies omit key variables such as personal values and ascription of
responsibility/ability to reduce threat (AR) (e.g., Nordlund & Garvill, 2003; Stern et al. 1999). 22
However, some studies have found that these variables are important. For example, studies
suggest that environmental values predict worldview (de Groot & Steg, 2008), proenvironmental
beliefs (Nordlund & Garvill, 2002), intention, and behavior (Stern et al., 1998, 1995). Research
also shows that the other variable often omitted from VBN applications (i.e., AR) can influence
beliefs (Norgaard, 2006) and behavior (Grothmann & Patt, 2005). Stern (2000) highlights AR as
a critical mediator between beliefs and environmentalism, yet did not test AR in the original
formulation of the VBN model (Stern et al., 1999). Studies that omit variables from the VBN
may not be using the strongest model possible.
Strengthening the Predictive Power of the VBN Model
Although the VBN is a robust predictor of environmental action, the model still has room
for improvement (Stern et al., 1999). One way to strengthen the predictive power of the VBN is

22

The authors do not specifically state why they omitted some variables from the VBN.
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to refine the “AR” variable. The VBN may also benefit from the addition of more predictor
variables (Kaiser et al., 2005; Stern, 2000; Stern et al., 1999; Truelove, 2009).
The AR variable in the VBN was adapted from Schwartz’s norm activation theory.
Schwartz (1973, p. 353) defined AR as perceived “capability to control the action enjoined and
its outcomes – some personal responsibility.” Stern et al. (1999, p. 83) defined AR as beliefs
about “responsibility for causing or ability to alleviate threats to any valued objects.” These AR
definitions contain two distinct ideas: 1) responsibility for causing a threat and 2) ability to
alleviate the threat. Feeling personal responsibility for a threat and perceived ability to alleviate
the threat may be related, but they are not synonymous (particularly regarding collective
problems with collective solutions). For example, individuals could feel responsible for
contributing to climate change (ascription of responsibility) but may not think they can do much
to alleviate the problem (ability to reduce threat).
The main difficulty with AR is that it is treated as one variable in VBN even though its
definition contains two distinct ideas. Furthermore, both aspects are usually not accounted for in
VBN models or studies. For example, the VBN model depicted in Stern et al. (1999) shows AR
as ascription of responsibility, whereas the model in Stern (2000) depicts AR as perceived ability
to reduce threat. Also, five of the six researchers who used the complete VBN did not discern
between AR definitions (Chen, 2012; Jansson et al., 2011; Sahin, 2013; Steg et al., 2005; van
Riper et al., 2014). Referring to AR as “ascription of responsibility,” these researchers asked
questions that weighed heavily or completely on the “ascription of responsibility” aspect as
opposed to “ability to reduce the threat.” Specifically, Steg and colleagues measured AR with six
survey questions. Five questions asked about the respondents’ feelings of responsibility for
contributing to energy problems and global warming. One general question asked about ability to
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reduce the problem. Steg et al. empirically verified the classification of measurement items
through the multiple group method (MGM) - a type of confirmatory factor analysis (Nunnally,
1978). However, it does not appear that they checked for multiple dimensions of AR.
Specifically, the classification choices for the AR questions were not between responsibility and
ability – they were between AR, AC, or PN. The correlations for AR responsibility questions
ranged from 0.49 to 0.72. The “ability to alleviate” question’s correlation was 0.38. Some of the
PN questions had higher correlations with AR than 0.38.
Jakovcevic and Steg (2013) and Chen (2012) used Steg et al.’s (2005) six AR questions,
and Jansson et al. (2011) used a slightly modified version of Steg’s six questions. None of these
authors mentioned testing AR for multiple dimensions. In all four studies, AR is referred to as
“ascription of responsibility.” Menzel and Bögeholz (2010) used the full VBN model and
measured “ascription of responsibility” and “ability to reduce threat” separately. However, it is
not clear how they used these two ideas in the model (i.e., it appears that the constructs measured
separately but their depiction of the model shows both “ARs” combined in one variable). Table
2.2 contains AR questions and other AR information from some additional VBN studies.
The emphasis on AR as ascription of responsibility suggests that the concept “ability to
reduce threat” is relatively absent from many VBN studies. Truelove (2009) empirically verified
distinct constructs within AR.23 Thus properly accounting for both AR aspects in the model and
studies could strengthen and further refine the VBN. One option to account for both aspects is to
consider AR solely “ascription of responsibility,” and add variable(s) that represent ability to
alleviate threat. Researchers have suggested that the VBN may benefit from the addition of
predictor variables (e.g., Kaiser et al., 2005; Stern, 2000; Stern et al., 1999; Truelove, 2009). For

23

Truelove (2009) found empirical support for six distinct constructs –two responsibility constructs (i.e.,
responsibility for causing threat, responsibility for reducing threat), and four “ability to reduce threat” constructs
(i.e., self-efficacy, personal response efficacy, collective efficacy, collective response efficacy).
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example, both Stern (2000) and Truelove (2009) indicated that the VBN theory leaves out social
influence variables and other constructs (such as various forms of efficacy) that may impact the
relationship between values, beliefs and behaviors.
Table 2.2
AR Questions in VBN Studies
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Table 2.2 Continued
 
%++&%,#548?=>>9

 %8?=>?9
"&..!<,8?=>@9

 
&+-/&7-.+)(.#&)-/"#(-.#(/"3.))..#&3&.
.3".)#&C+/-)&C#.&?
• )/)(&7/"!)4-('(/(/"#(3./-7--.+)(.#&)-
/"#(-.#(/"3.))..#&3&.3".)#&C+/-)&C#.&< 
'/))?
• '+-/&7-.+)(.#&)-/")..#&3&+-)&'.#(.)#/7
/)7?
• &+-/&7-.+)(.#&)-!&)&5-'#(!?
• (+-#(#+&<.)&#(#4#3&.&#%'(()/)(/-#3//)/"
-.)/"3.))..#&3&..3".)#&C+/-)&C#.&?
#()/'(/#)(/./#(!)-'3&/#+&#'(.#)(.?
•

',3./#)(../!/&?#()/'(/#)(/./#(!)-
'3&/#+&#'(.#)(.?
',3./#)(../!/&?#()/'(/#)(/./#(!)-
'3&/#+&#'(.#)(.?

 !%8?=>@9

',3./#)(../!/&?#()/'(/#)(/./#(!)-
'3&/#+&#'(.#)(.?

.%!(*,#548?=>A9

• &$)#(/&7-.+)(.#&)-/".+-)()(D(/#4.+#.?
• &$)#(/&7-.+)(.#&)-'!/)3&/3-&-.)3-.?
• '$)#(/&7-.+)(.#&)-(4#-)('(/&#'+/./)'-#(&#?

Conclusion of VBN Section
The value belief norm theory suggests that action stems from the following beliefs: 1)
environmental conditions threaten valued objects (AC); 2) the individual is responsible for
causing threats (AR); 3) the individual can alleviate the threat (AR); and 4) the individual should
reduce the threat (PN). The VBN further posits that values and ecological worldview influence
the above beliefs, and that PN impacts behavior.
The VBN is a robust behavior theory, and although it has successfully explained human
responses to many environmental issues, increasing the breadth and comprehensiveness of its
application, and refining/adding to its variables could further strengthen the theory. For example,
most of the VBN studies omit one or more of the model’s variables. Regarding the six known
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studies that applied the full VBN, none of them specifically measured public actions. Only one
of them (van Riper et al., 2014) used a sample that presumably contained American respondents,
and these authors are the only ones who analyzed the data with structural equation modeling
(SEM).24 There are two studies (one using full VBN, the other partial VBN) that considered
“ability to reduce threat” as its own entity (Menzel and Bögeholz, 2010; Truelove, 2009). But it
is not clear how Menzel and Bögeholz inserted the two constructs into the VBN model or if they
combined them. There are also very few studies (using the complete or incomplete VBN) that
applied the VBN in the context of climate change,
The majority of studies using the complete or incomplete VBN reported that the theory
explained approximately 30% of the variance in behavior or intention/willingness (e.g., Sahin,
2013; Steg et al., 2005; Stern et al., 1999; Truelove, 2009). But some studies reported lower
percentages (e.g., 4% - Stern et al., 1999; 5.8% Ibtissem, 2010; 17% Chen 2012; 22% van Riper
et al., 2014). And a few tests of VBN reported higher percentages [e.g., Menzel and Bögeholz
(2010) revealed 31% - 53% variance explained]. Refining existing predictor variables and adding
more may further elevate the predictive ability of the VBN as well. Specifically, the definition of
the AR variable includes two distinct concepts (i.e., ascription of responsibility and ability to
reduce threat), and most VBN studies only measure ascription of responsibility. Furthermore, the
VBN may benefit from more predictor variables (Stern et al., 1999; Stern, 2000; Truelove,
2009). Thus, a study using the complete VBN (with a refined AR variable and additional
predictor variables) to explain U.S. public action in response to climate change would be useful
to further develop the VBN.


24



Information on the benefits of using SEM is discussed in Chapters Three.
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Efficacy
Efficacy beliefs are powerful motivating and guiding forces on behavior (Bandura, 1977,
1986). A large body of research in a variety of settings suggests that efficacy is a critical factor in
the initiation, maintenance, and outcome of behavior (Bandura, 1986). Although this body of
literature holds key insights into reasons for action and inaction regarding climate change
(Roser-Renouf & Nisbet, 2008), this literature has not fully been applied to the problem of
climate change. This section summarizes key literature on the complicated notion of efficacy and
in so doing, paves the way for hypothesizing that the inclusion of various types of efficacy in the
VBN model and other behavior models may increase the models’ explanatory ability.
The first sub-section explains the theoretical underpinnings of efficacy: social cognitive
theory. The following sub-sections introduce and discuss four types of efficacy: 1) self-efficacy,
2) personal response efficacy, 3) collective efficacy, and 4) collective response efficacy. These
sub-sections examine the impact of these efficacy constructs on a variety of behaviors in
different contexts including environmental. The final efficacy sub-section discusses studies
investigating the role of efficacy beliefs in the context of climate change.
Theoretical Underpinnings of Efficacy: Social Cognitive Theory
Individuals’ assessments of their capability, effectiveness, and causal agency “affect
almost everything they do: how they think, motivate themselves, feel, and behave” (Bandura,
1997, p. 19). These assessments are broadly referred to as efficacy beliefs. Efficacy plays a
central role in Bandura’s (1977, 1986) social cognitive theory (SCT), which stresses cognition as
a key influence on behavior. Bandura (2000) contends that individuals produce experiences and
shape events, and that people intentionally take action to influence their surroundings and life
circumstances. Thus, one of the most fundamental assumptions of social cognitive theory
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involves the choices that individuals and groups make through the exercise of agency. Efficacy is
a driving factor in this as Bandura (2000, p. 75) argues: “[a]mong the mechanisms of human
agency, none is more focal or pervading than the belief of personal efficacy.25 This core belief is
the foundation of human agency. Unless people believe that they can produce desired effects and
forestall undesired ones by their actions, they have little incentive to act.”
Social cognitive theory gives rise to distinct forms of efficacy that have been named and
defined differently over time by various researchers. This dissertation describes four forms of
efficacy that appear to encompass most, if not all, of the variously named types of efficacy. Two
forms of efficacy pertain mostly to the self, and refer to efficacy beliefs and outcome
expectancies that individuals hold about their personal abilities and performance outcomes
(Riggs & Knight, 1994): (1) self-efficacy – “the belief that one is capable of taking action”
(Roser-Renouf & Nisbet, 2008, p.15), and (2) personal response efficacy (or outcome
expectation) – an individual’s “estimate that a given behavior will lead to certain outcomes”
(Bandura, 1977, p. 193). The two other forms of efficacy are collective in nature. Bandura has
defined collective efficacy in slightly different ways in his various writing but most often
describes it as individuals’ beliefs regarding their group’s ability to accomplish tasks which will
attain desired outcomes (Bandura, 1986). This definition includes both the ability to engage in
behavior and the expected outcome of that behavior. Riggs and Knight (1994, p. 756) offered a
more precise description by separating beliefs about group ability to perform a behavior from
beliefs about impact of the behavior. Thus, they described two distinct constructs: (1) collective
efficacy defined as individuals’ beliefs that the group has the ability to perform its tasks, and (2)
collective response efficacy defined as beliefs individuals hold about the outcome or results of
the group’s work. This distinction matches the separation (regarding capability and impact)

25



In this quote, it appears that Bandura is referring to a general feeling of efficacy rather than a specific type.
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between self-efficacy and personal response efficacy at the individual level. See Table 2.3 for
four types of efficacy and definitions organized per capability and impact.
Table 2.3
Four Forms of Efficacy Derived from Social Cognitive Theory
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Each of the four types of efficacy and related research is discussed below – with
particular attention, when possible, to the influence of efficacy beliefs on environmental
behavior. The last part of the efficacy section presents studies investigating the role of efficacy
beliefs in the context of climate change. Although there is not much research specifically
examining the relationship between efficacy and action to alleviate climate change, what does
exist suggests that efficacy beliefs can influence climate change mitigation behavior.
Self-Efficacy
Social cognitive theory suggests that individuals with high self-efficacy beliefs (i.e., those
who believe they are capable of performing a behavior) are more likely to initiate that behavior,
persist with it despite difficulties, and reach a successful outcome (Bandura 1977, 1986). Thus,
the stronger an individual’s self-efficacy beliefs, the more vigorous, persistent, and successful,
are their efforts.
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Similar terms. Some researchers studying self-efficacy consider it to be task or situation
specific (e.g., Bandura, 1977, 1986) while others use the term to mean a general sense of selfefficacy rather than specifically related to a task or situation (Pearlin, 1983). Some researchers
who consider self-efficacy to be general use other terms to describe the construct. Therefore, a
brief discussion about the generality or specificity of self-efficacy and related terms is in order.
Bandura (1986) argues that self-efficacy beliefs are specific to a task and situation. But,
some sociologists and political scientists conceptualize self-efficacy beliefs as generalized
expectations about self and social/political system instead of specific expectations related to a
particular task or situation (Gecas, 1989). These researchers sometimes use related variables and
terms interchangeably with self-efficacy. For example, locus of control refers to how much
control individuals believe they have regarding events that affect them (Rotter, 1966). Someone
with a high external locus of control believes that outcomes are primarily due to outside forces
such as fate and other people. A person with a high internal locus of control believes that events
result primarily from his/her own behavior (Rotter, 1966). Some researchers use locus of control
interchangeably with self-efficacy but others differentiate between them and argue that, for
example, an individual could have a high internal locus of control and believe that events are
personally determined, but may lack the requisite skills and therefore experience low selfefficacy (Bandura, 1986, p. 413).
Some researchers use self-concept, self-esteem, and self-efficacy interchangeably. But
these terms are not synonymous either: self-efficacy and self-concept represent different views of
oneself. When people assess their self-efficacy or their self-concept beliefs, they ask themselves
different types of questions. Self-efficacy beliefs revolve around questions of ability (Can I
perform a certain behavior? Am I able to solve this problem?), whereas self-concept beliefs
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reflect questions of ‘being’ and ‘feeling’ (Who am I? How do I feel about myself?) (Pajares &
Schunk, 2001, p. 245). Self-esteem is often considered the evaluative component of self-concept
(Pajares & Schunk, 2001) and thus is based on judgment of self-worth (Bandura 1986, p. 356).
For example, a person can have low self-efficacy toward ability to perform a certain activity
(e.g., recycling) but still have high self-esteem, particularly if recycling is not important to that
person.
Lastly, the concept “perceived behavioral control” (PBC) in the theory of planned
behavior (TPB) has been used synonymously with self-efficacy (Ajzen & Fishbein, 2005). The
construct PBC has been defined as “perceived ease or difficulty of performing the behavior”
(Ajzen, 2002, p. 665) and “perception that one has or does not have the capacity to carry out the
behavior (Ajzen & Fishbein, 2005, p. 193). Other researchers have operationalized PBC either as
self-efficacy (belief that individual can perform the action) or controllability (belief that
performance of the action is controlled by the individual) (Ajzen, 2002; Greenhalgh, 2011; Oreg
& Katz-Gerro, 2006; Truelove, 2009). The latter definition is similar to locus of control.
Perceived behavioral control will be discussed more in the section after next entitled “Selfefficacy beliefs influence environmental behavior.”
Self-efficacy research in a variety of domains. Decades of empirical research have
tested and supported the theory that self-efficacy beliefs guide and motivate actions (e.g.,
Bandura, 1997). While there has been research in athletic (e.g., Moritz & Feltz, 2000), workrelated (e.g., Stajkovic & Luthans, 1998), and other domains, the main body of self-efficacy
literature relates to health and education (e.g., DiClemente, Prochaska, & Gibertini, 1985). There
is a minimal amount of research on self-efficacy and environmental behavior, and even less
research on self-efficacy and climate change mitigation behavior – particularly public action.
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Studies examining personal behaviors regarding personal health have reported strong
evidence of a relationship between self-efficacy, specific health-related behaviors, and wellbeing. In general, this research suggests that high self-efficacy beliefs have beneficial and
therapeutic results for individuals, whereas low self-efficacy beliefs have negative and
maladaptive consequences (Gecas, 1989, p. 298). Studies illustrate, for example, a positive
relationship between perceived self-efficacy and success at overcoming various phobias and
anxieties (Bandura, Adams, Hardy, & Howells, 1980; Bandura, 1982); overcoming smoking and
drinking addictions (DiClemente et al., 1985; Solomon & Annis, 1990); overcoming eating
disorders (Schneider & Agras, 1985); initiating and persisting in exercise regimens (McAuley &
Lox, 1993); and initiating preventative care (Seeman & Seeman, 1983). Note that these
behaviors are all personal, private behaviors and not public actions.
Examining self-efficacy in the academic domain, Multon and Brown (1991, p. 30)
conducted a meta-analysis of 39 studies investigating the relationship of students’ self-efficacy
beliefs to academic outcomes. Overall, they found positive and significant relationships between
self-efficacy beliefs and academic performance regardless of subject area, experimental design,
and method of assessment. A positive perception of academic ability, therefore, is seen as an
important element of school success (Pajares & Schunk, 2001).
Self-efficacy beliefs influence environmental behavior. Self-efficacy beliefs can
influence environmental behavior as well. Many of the studies examining relationships between
self-efficacy beliefs and environmental behavior do so through the application of the Theory of
Planned Behavior (TPB). As noted in the VBN section, the TPB proposes that attitudes toward a
behavior, subjective norms regarding the behavior (e.g., social pressure to engage or not), and
perceived behavioral control (PBC) predict behavioral intentions, which can lead to behavior
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(Ajzen & Fishbein, 2005). Although researchers have operationalized PBC as either self-efficacy
or controllability, it appears that most studies applying TPB to environmental issues
operationalized PBC as self-efficacy.
Bamberg & Möser's (2007) meta-analysis of studies using TPB suggests that perceived
behavioral control/self-efficacy is an important predictor of intentions to engage in
environmentally responsible behavior. Indeed, studies using the TPB suggest that PBC predicts
intention to engage in pro-environmental behaviors such as: use of a park and ride program (de
Groot & Steg, 2007), use of alternative forms of transportation and energy conservation
(Harland, Staats, & Wilke, 1999), water conservation (Harland et al., 1999; Kantola, Syme, &
Campbell, 1982), use of the bus system (Heath & Gifford, 2002), “conservation” behaviors
(Kaiser et al., 2005), recycling (Cheung, Chan, & Wong, 1999; Taylor & Todd, 1995),
composting (Taylor & Todd, 1995), adoption of a lower carbon lifestyle (Greenhalgh, 2011), and
implementation of sustainable farming practices (Fielding, Terry, Masser, Bordia, & Hogg,
2005). Contrary to TPB predictions, however, perceived behavioral control was not a significant
predictor of intention to: reduce meat consumption (Harland et al., 1999), install waterconserving toilet flushers (Lam, 2006), or engage in environmental activism (Fielding et al.,
2005; Fox-Cardamone, Hinkle, & Hogue, 2000).
The few environmental studies that examined self-efficacy outside of the theory of
planned behavior investigated the influence of self-efficacy beliefs on actual behavior (private
behavior) rather than intention. In general, these studies support the notion that self-efficacy
positively influences pro-environmental behavior, yet they have mixed results. For example,
Tabernero & Hernández (2011) found that self-efficacy beliefs directly relate to recycling
behavior but the relationship diminished when other variables were included. Meinhold and
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Malkus (2005) reported that self-efficacy was significantly and positively related to choosing
environmentally friendly household products. Ojedokun and Balogun's (2010) study results
suggested that low feelings of environmental self-efficacy were related to high littering behaviors
in Nigeria. In their study, “environmental self-efficacy” refers to a sense of ability and
effectiveness of not littering, so would be considered a combination of self-efficacy and personal
response efficacy. Axelrod and Lehman (1993) reported that self-efficacy was significantly
associated with 24 different environmental behaviors. In the first two studies in a series of four,
Homburg and Stolberg (2006) found that self-efficacy beliefs did not predict the proenvironmental behavior of setting up bird nesting boxes. However, their latter two studies
illustrated significant positive relationships between collective efficacy and pro-environmental
behavior. These mixed results suggest that although the relationship between self-efficacy and
environmental behavior is complex, self-efficacy beliefs can and do play an important role in
environmental behavior. Consequently, it would be beneficial to include self-efficacy in future
models of environmental behavior.
Personal Response Efficacy
Both self-efficacy and personal response efficacy beliefs are important precursors of
behavior, yet the distinction between the two is significant. Self-efficacy beliefs are judgments
about one’s ability to perform a behavior whereas personal response efficacy is a belief about the
effectiveness or impact of that behavior (Bandura, 1977; Floyd, Prentice-Dunn, & Rogers, 2000).
For example, a person could be confident that a certain behavior will be effective at creating
desired outcomes but may not believe they have the ability to accomplish the behavior. The
opposite can be true as well.
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Although researchers (e.g., Grothmann & Patt, 2005; Rippetoe & Rogers, 1987; Witte &
Allen, 2000) have studied personal response efficacy, Bandura does not mention the term
personal response efficacy per se. Instead, he refers to “outcome expectations” which he defines
as “judgment of the likely consequence such behavior will produce…” (Bandura, 1986, p. 391).
It appears, therefore, that Bandura’s “outcome expectations” and other researchers’ “response
efficacy” are quite similar if not synonymous. According to Bandura’s theory (1977), individuals
who believe their behavior will lead to desired consequences (i.e., high personal response
efficacy or outcome expectations) are more likely to put increased effort into initiating, achieving
and maintaining that behavior than individuals with low personal response efficacy.
Many studies examining personal response efficacy do so in the context of personal
health behaviors, and thus define personal response efficacy as the belief about whether or not a
certain behavior will protect oneself from health threats (Floyd et al., 2000; Rippetoe & Rogers,
1987; Witte & Allen, 2000; Witte, 1992, 1994). In the health domain, studies suggest that
personal response efficacy is positively related to intention to act or action such as: intention to
have a mammogram (Champion, 1999), condom use (Casey, Timmermann, Allen, Krahn, &
Turkiewicz, 2009), and intention to get tested for STDs and HIV (Zak-Place & Stern, 2004).
Many studies investigating the role of personal response efficacy on individual health behaviors
have done so through employment of two health behavior and communication theories:
protection motivation theory (PMT) (Rogers, 1975, 1983), and the extended parallel process
model (EPPM) (Witte, 1992, 1994). 26 The following sub-sections discuss: 1) the results
regarding personal response efficacy of studies using PMT and EPPM, 2) the few studies that
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The vast majority of behaviors examined in these studies have not been public actions – they have been private,
individual behaviors.
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examined personal response efficacy in an environmental context, and 3) the impact of personal
response efficacy on public actions.
Protection motivation theory. Rogers (1975) first introduced protection motivation
theory (PMT) as a model to predict and understand protective behavior in response to fear
appeals. Persuasive fear appeals contain information about a threat to a person, and usually also
include information outlining actions that can be taken to avoid the threat (thus enhancing
personal response efficacy beliefs).27 In the original version of the theory, Rogers identified
personal response efficacy as the main predictor of perceived coping ability. The revised PMT,
which has since been adopted as a more general model of decision-making in response to threats,
also includes self-efficacy and response costs (Maddux & Rogers, 1983).
Since 1975, many researchers have used PMT to predict and understand protective
behavior such as disease prevention and health promotion (Floyd et al., 2000), protective health
behaviors (Maddux & Rogers, 1983), health related intentions and behavior (Milne, Sheeran, &
Orbell, 2000), avoidance of fluorescent lights (Neuwirth, Dunwoody, & Griffin, 1995), coping
behaviors for breast cancer sufferers (Rippetoe & Rogers, 1987), and health enhancement
behaviors (Stanley & Maddux, 1986). In general, this literature suggests that individuals who
feel vulnerable to a threat but also believe they can cope with the threat successfully (i.e., high
response and self-efficacy beliefs) are more likely to engage in protective behavior. On the other
hand, when threat perceptions are high but response (and self) efficacy is low, maladaptive
behavior often occurs.
Extended parallel process model. The extended parallel process model (EPPM) (Witte,
1992, 1994) also seeks to explain the cognitive processing of fear appeals, and to predict
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The idea behind fear appeals is that they change attitudes and beliefs and subsequently, can change behavior
(Milne, Sheeran, & Orbell, 2000).
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responses to them. However, EPPM differs slightly from PMT in that it does not consider the
rewards and costs of performing adaptive or maladaptive behaviors. Instead, the focus of EPPM
is on the balance of self- and response-efficacy and threat beliefs (Witte, 1992). Results from the
EPPM literature generally mirror results from PMT studies and suggest that when fear or
perceived threats are high and self/response efficacy is low, individuals often try to manage fear
through maladaptive behavior (called “fear control”) such as denial of a threat (Witte & Allen,
2000). When both fear and response/self-efficacy are high, individuals often engage in “danger
control” or coping/protective behaviors that are designed to reduce the threat (Witte & Allen,
2000). Thus, studies employing EPPM generally support the notion that personal response
efficacy is an important factor in personal behavior.
Personal response efficacy beliefs can influence environmental behavior. The majority
of the studies employing PMT and EPPM have not examined self- or personal response
efficacy’s influence on environmental behaviors. However, there are some exceptions. PMT was
applied to help understand public antinuclear behaviors (Axelrod & Newton, 1991; Wolf,
Gregory, & Stephan, 1986), earthquake preparedness (Mulilis & Lippa, 1990), water
conservation (Kantola et al., 1982), coping with technological and environmental hazards
(Wiegman, Komilis, Cadet, Boer, & Gutteling, 1992), and recycling (Lindsay & Strathman,
1997). Overall, the results of these studies support Bandura’s theory that individuals with high
self- and response efficacy beliefs toward a behavior are more likely to engage in that behavior.
For example, Lindsay and Strathman employed the health belief model [which is synonymous
with PMT (Rosenstock, 1990)] and found that both self- and response efficacy were significant
predictors of recycling behavior. One study examining personal response efficacy and
environmental behavior didn’t use PMT or EPPM theories: Hall and Slothower (2009) found that
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personal response efficacy predicted willingness to protect respondents’ houses from wildfires
by constructing a secure space around their property.
Personal response efficacy can influence public action. When examining personal
response efficacy’s behavioral effect in a context beyond the individual, researchers sometimes
refer to personal response efficacy as “self-efficacy of cooperation” which is defined as “the
belief that one’s cooperative behavior has a significant effect on the outcome of a large group”
(Heath & Gifford, 2006, p. 53). Studies on “self-efficacy of cooperation” (considered personal
response efficacy in the current study) have assessed the impact of this type of efficacy on
(generally public) actions including social movement protests (Einwohner, 1997), animal rights
activism such as attending demonstrations, meetings, and lectures (Einwohner, 2002), antinuclear war protests (Edwards & Oskamp, 1992), environmental activism such as signing
petitions (Glazer, 1999; Lubell, 2002) and contributions to the “public good” such as voting and
donating to public radio stations (Kerr, 1992, p. 60). The pattern of findings suggests that
personal response efficacy judgments are positively and significantly related to peoples’
decisions to engage in public action.
Other researchers have assessed the impact of personal response efficacy on (mostly
public) actions but did not specifically use the term “personal response efficacy” or “selfefficacy of cooperation.” For example, Finkel et al., (1989) reported that believing individual
participation in a group effort will make a difference (personal response efficacy) was one of the
strongest predictors of protest behavior. Manzo and Weinstein (1987) found that politically
active members of Sierra Club scored significantly higher on measures of personal response
efficacy (which they referred to as “political efficacy”). Their findings were correlational,
however, so it is difficult to ascertain the influence of personal response efficacy on
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environmental action in their study. Through the use of a controlled experiment, Lee Fox and
Schofield (1989) reported that college students who had high personal response efficacy scores
signed a petition “after” the experiment.28 Lubell (2002) found that the belief that individual
participation in activism will make a difference had a positive and significant affect on both
activism and activism intentions. Together, these studies suggest that personal response efficacy
beliefs may be an important motivator in public action.
Combined, the studies assessing personal response efficacy suggest that this variable
influences both private and public action. Consequently, it would be beneficial to include
personal response efficacy in future models of environmental behavior, particularly a model
seeking to predict and explain public action.
Collective Efficacy and Collective Response Efficacy
Bandura noted that peoples’ abilities to shape their lives “lies partly in a shared sense of
efficacy to bring their collective influence to bear on matters over which they can have some
command...as globalization reaches ever deeper into people’s lives, a resilient sense of shared
efficacy becomes critical to furthering their commons interests” (Bandura, 2000, p. 78). Bandura
(p. 75) refers to this sense of shared efficacy as collective efficacy and defines it as people’s
“shared beliefs in their collective power to produce desired results.”
Defining and measuring collective efficacy and collective response efficacy. The
literature on collective efficacy and collective response efficacy is complicated due to
inconsistent definitions and lack of sound measures (Zaccaro, Blair, Peterson, & Zazanis, 1995).
There are also fewer studies on collective efficacy and collective response efficacy in
comparison to the multitude of studies on self-efficacy. Bandura (1986) defines collective
efficacy as individuals’ beliefs regarding their group’s ability to accomplish tasks which will
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produce desired results. As noted earlier, this definition includes both the perceived ability of the
group to engage in a behavior and the expected outcome of that behavior. At the individual level,
“perceived ability” refers to self-efficacy, and “expected outcome” corresponds to personal
response efficacy. The same division may be applied at the collective level (e.g., Bonniface &
Henley, 2008; Bonniface, 2003; Riggs & Knight, 1994; Truelove, 2009). Therefore, using Riggs
and Knight’s conceptual framework, collective efficacy in this study and literature review will be
defined as individuals’ beliefs that the group has the ability to perform a specific task, and
collective response efficacy is defined as individuals’ beliefs that the group’s accomplishment of
that task will produce desired results.
Bandura (1997) described three different ways of measuring collective efficacy: 1)
aggregating group members’ beliefs about their individual capabilities (i.e., self-efficacy beliefs)
(Bandura, 2000; Goddard, Hoy, & Hoy, 2004); 2) aggregating individual members’ appraisals
about their group’s capability and effectiveness as a whole; or 3) asking group members to make
the judgment together (Bandura, 2000; Goddard, et al., 2004). The first approach has limitations
since it does not consider the “coordinative and interactive aspects operating within groups”
(Bandura, 2000, p. 76). The last approach has limitations in that it is difficult to reach consensus
in large groups. Furthermore, the group discussion approach itself is susceptible to social
desirability bias and thus may change the efficacy beliefs (Bandura, 1997). The second form of
measurement is more robust and holistic, and is the way many researchers conceive of collective
efficacy. This technique is often done by aggregating the responses of a sample of group
members (e.g., Bandura, 1997; Bonniface & Henley, 2008; Riggs & Knight, 1994; Thaker, 2012;
Truelove, 2009). Empirical evidence suggests that the second form of measurement is a better
predictor of group performance than the other two types (Goddard et al., 2004).
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As with efficacy at the individual level (i.e., self- efficacy and personal response
efficacy), collective efficacy and collective response efficacy influence behavior across a variety
of domains (Bandura, 1986, 2000). However, most studies investigating the efficacy beliefs
regarding group ability and effectiveness do not make the distinction between collective efficacy
and collective response efficacy. These studies have assessed the motivational and behavioral
effects of collective efficacy (often operationalized as a combination of collective efficacy and
collective response efficacy) across several domains including educational systems (Bandura,
1997; Goddard et al., 2004), organizational management (Chen & Bliese, 2002; Goddard &
Salloum, 2012; Zellars, Hochwarter, Perrewe, Miles, & Kiewitz, 2001), sports teams (Kozub &
McDonnell, 2000) urban neighborhoods (Sampson, Raudenbush, & Earls, 1997), and health
outcomes (Browning & Cagney, 2002). Overall, these results are similar to findings regarding
individual types of efficacy, and suggest that the stronger the collective efficacy beliefs, the
stronger the groups’ motivational commitment to their missions, the more effort individuals put
into the group endeavor, the more resilient they are to adversity, and the greater their
performance accomplishments (Bandura, 2000, pp. 75–78).
One study (outside of the environmental realm) made the distinction between collective
efficacy and collective response efficacy. Researching organizational behavior, Riggs and Knight
(1994) found that a high degree of confidence in the ability of one’s work group (collective
efficacy) significantly predicted job satisfaction and organizational commitment. However,
beliefs about the effectiveness of the work group and importance of its work (operationalized as
collective response efficacy) were not significant predictors of job satisfaction and organizational
commitment.
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Collective efficacy and collective response efficacy can impact environmental
behavior. People must “work together if they are to realize the shared destiny they desire and
preserve a habitable environment for generations to come” (Bandura, 1997, p. 2). Yet, given the
collective nature of environmental problems and solutions, surprisingly few studies have
investigated the influence of collective efficacy and collective response efficacy on
environmental behavior. Those that have examined these relationships usually do not
differentiate between collective efficacy and collective response efficacy. These studies have
found that collective efficacy (often operationalized as a combination of collective efficacy and
collective response efficacy) positively affect individuals’ degree of involvement in collective
environmental tasks. For example, Homburg and Stolberg (2006) found that collective efficacy
(operationalized as including collective response efficacy) had a significant indirect effect on
various environmental behaviors such as behaviors in the workplace.29 Paton, Bajek, Okada, and
McIvor (2010) and Paton (2008) reported that collective efficacy positively influenced people’s
intentions to prepare for earthquakes. Making the distinction between collective efficacy and
collective response efficacy, Bonniface and Henley (2008, p. 352) found that activists and nonactivists had a negative view of other people’s capability and willingness to practice waste
management (low collective efficacy beliefs).30 However, the activists thought that a concerted
collective effort would reduce waste (high collective response efficacy beliefs) while the nonactivists did not. Truelove (2009) also made the distinction between the two collective types of
efficacy in her study of intention to perform private individual behaviors that reduce climate
change. Truelove’s study is further discussed in the section “Efficacy Beliefs in the Context of
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The effect was indirect because the variable “problem-focused coping” was a mediator between collective
efficacy and environmental behaviors.
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Activists were considered those who recycled.
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Climate Change” but briefly – Truelove found that collective efficacy and collective response
efficacy positively and significantly affected personal norms, which influenced intention to act.
Although collective efficacy and collective response efficacy were not uniformly defined
and measured in the studies above, taken together, these results suggest that collective efficacy
and collective response efficacy can influence environmental behaviors.
Collective efficacy and collective response efficacy can impact public action.
Although most of the studies above assessed private and personal behaviors, collective efficacy
and collective response efficacy can influence public action as well. The studies examining these
relationships usually do not differentiate between collective efficacy and collective response
efficacy, and often do not mention these terms per se, but instead may refer to these two types of
collective efficacy by other terms that describe the specific context or situation (e.g., political
efficacy). These studies have produced results that are consistent with other research: people
with a strong sense of collective efficacy and collective response efficacy often engage in more
public action, but the relationship can be complex.
For example, Lee (2006, p. 297) measured the impact of collective efficacy beliefs
(defined as “a citizen’s belief in the capabilities of the public as a collective actor to achieve
social and political outcomes” – thus a combination of collective efficacy and collective response
efficacy) on public actions and intentions of Hong Kong citizens. He found that his collective
efficacy construct positively and significantly influenced voting behavior, participation in a rally
for democratization, and willingness to participate in protest. Other studies suggest that
collective efficacy is a significant predictor of a range of public antinuclear war behaviors such
as participating in demonstrations, signing petitions, donating to antiwar organizations and
contacting elected officials (Edwards & Oskamp, 1992; Lee Fox & Schofield, 1989).
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Combined, the studies reviewed in the collective efficacy and collective response efficacy
section suggest that these variables are important influences on intention to act, private actions,
and public actions. Given that many environmental problems, such as climate change, are
collective problems with collective solutions, the importance of including collective efficacy and
collective response efficacy in future models of environmental behavior – particularly public
action - should not be overlooked.
Efficacy Beliefs in the Context of Climate Change
The efficacy literature summarized above suggests that each type of efficacy belief can
affect motivation and behavior across many domains, including an environmental context.
However, there are relatively few inquiries into efficacy’s influence on action to alleviate climate
change. This study is predicated upon the assertion that efficacy beliefs play an important role in
public action to mitigate climate change. The limited amount of research on efficacy and climate
change supports this general notion and suggests that different forms of efficacy influence
various types of climate change mitigation behavior.
Due to inconsistent efficacy definitions and different measures, however, these studies
are somewhat difficult to assess and compare. Some studies examining the role of efficacy
beliefs in climate change mitigation behavior do not define the type(s) of efficacy, and many do
not specifically refer to efficacy per se. Furthermore, many studies measure the impact of
efficacy beliefs on something other than actual behavior such as risk perception or
intention/willingness to act. Table C.1 in Appendix C displays 24 known studies that have
examined the impact that efficacy (often loosely or not defined) has had on a variety of
dependent variables including: various actions to mitigate climate change, intention or
willingness to act, risk perceptions, information seeking/avoidance, and beliefs regarding the
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seriousness of climate change. Table C.1 includes authors, subjects, type of efficacy,
operationalization of the constructs, methods of analysis, and study results. This information is
discussed in more detail below. Note that there are only two studies that specifically define and
empirically evaluate the impact of various types of efficacy on public action to reduce climate
change. Table 2.4 presents a checklist summary of the 24 studies. The following sub-sections
discuss these studies. They are organized based on how efficacy beliefs were defined and
operationalized.
Efficacy definitions and measurements in the context of climate change. Studies
assessing efficacy in the context of climate change often define and measure efficacy constructs
differently. Some studies do not specifically mention or measure efficacy per se but instead
identify “powerlessness” or “helplessness” as a barrier that discourages action (e.g., Norgaard,
2006; Stoll-Kleemann, O’Riordan, & Jaeger, 2001). Other studies do not specifically mention
efficacy but instead describe beliefs such as “individual actions can make a difference in
reducing global warming” (Maibach et al., 2009, p. 32) and “changing one’s own behavior will
not make any difference” (Semenza et al., 2008, p. 483). Other studies tend to use general
efficacy terms and specific efficacy terms interchangeably (e.g., perceived efficacy, personal
efficacy, self-efficacy). Lastly, there are studies in the context of climate change that define and
measure specific types of efficacy (e.g., Roser-Renouf, et al., under review; Truelove, 2009).



55

Table 2.4.
Summary Checklist of Efficacy Studies in the Context of Climate Change
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Helplessness and powerlessness. Stoll-Kleemann et al., (2001, p. 108) examined why a
cross-section of Swiss citizens did not adopt their stated preferred low-carbon lifestyle, which
they agreed would reduce climate change. The authors observed that a sense of helplessness and
powerlessness contributed to a lack of mitigation action, and was evident in statements such as:
“I alone can do nothing, I can achieve something only if the others join” (p. 113); “There are
relatively few actual possibilities to practically do something...” (p. 113); and, “In our political
system, substantial changes are realised through the ballot box. But this will be of no use as long
as not everybody becomes active and recognises certain problems, thus being prepared to support
political action” (p. 114). Given these statements, “powerlessness” appears to be a combination
of the four types of efficacy: self-efficacy, personal response efficacy, collective efficacy, and
collective response efficacy. Stoll-Kleeman et al. concluded that powerlessness contributed to
lack of mitigation action, but did not specify type of action. Other perceived barriers in their
study included: denial of responsibility, belief in technological solutions, distrust in government,
and stated lack of knowledge.
Norgaard’s (2006) ethnographic and interview data from a Norwegian village described
the role that emotions played in the failure to generate social movement activity to mitigate
climate change. Norgaard observed that some respondents felt powerless about climate change,
which was evident in comments such as “no matter what I do I can’t do anything about that
anyway” (p. 381). This could be considered personal response efficacy. She concluded that
feelings of powerlessness were barriers to social movement activity regarding climate change but
did not specify types of actions.
Lorenzoni, Nicholson-Cole, and Whitmarsh (2007, p. 450) identified barriers that
prevented people from engaging with climate change. The authors referred to engagement as
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cognitive, affective and behavioral engagement but did provide specific examples. They did not
directly measure or mention efficacy per se, but identified "helplessness," "fatalism," and "a drop
in the ocean" feelings as barriers to climate change engagement. These feelings were evident in
statements such as “It’s too late to do anything;” “We can’t do anything;” “It’s a waste of time;”
“All I can do is very small” (Lorenzoni et al., p. 450). The last statement could be considered
personal response efficacy.
Combining three studies in four countries with college student samples, Uzzell (2000)
found that feelings of powerlessness to influence climate change31 were related to feelings of
responsibility. Specifically, he learned that people believed they had more power and
responsibility to affect change at the local level than at the national or global level.
Aitken, Chapman and McClure's (2011) study focused on precursors and barriers to
mitigation action with a sample of New Zealand citizens. They did not specify type of action.
The authors did not directly measure efficacy but defined powerlessness as the perception that
“one has no power to affect an outcome by taking action” (p. 752). This could be considered
personal response efficacy. They found that powerlessness was related to lower levels of
mitigation action and lesser importance being placed upon climate change as an influence on
individual actions. Perceived risk and the belief that humans influence climate change were the
strongest predictors of mitigation action. Powerlessness was significantly related to how much
climate change influenced action (β = - .26, p < .01). Powerlessness was not a significant
predictor of action taken (β = - .01).
Taken together, a sense of helplessness or powerlessness (although defined and measured
slightly differently across studies) generally appears to impact climate-related behavior although
none of the studies in this section specifically defined type of behavior.

31



Uzzell inquired about seven global environmental problems; climate change was one of them.
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Other climate change studies that didn’t specifically mention or directly measure a
particular type of efficacy. Although the studies in this subsection do not specifically mention or
directly measure a particularly type of efficacy, they all investigate various efficacy beliefs, and
in general suggest that the four types of efficacy can have an influence on private action, public
action, intention to act, and beliefs about seriousness of climate change.
With a nationally representative survey of American adults, Maibach et al., (2009)
identified Global Warming’s Six Americas and the characteristics, beliefs, and actions (public
and private) of each segment. Although the authors did not refer specifically to efficacy, it
appears that Maibach et al. measured most, if not all, four types of efficacy beliefs. For example,
they measured:
•

Beliefs about “expected outcome of human action to reduce global warming” (p. 32)
which could be considered collective response efficacy,

•

Belief that “individual actions can make a difference in reducing global warming” (p. 32)
which could be considered personal response efficacy,

•

Barriers to action including: “I don't know how,” (which could be considered selfefficacy) and “It wouldn’t make any difference if I did” (p. 97) (which could be
considered personal response efficacy).

Maibach et al., (2009) found that 89% of respondents had not contacted a government official
about climate change in the past year and 92% had not attended a community meeting or rally
about climate change. Almost a quarter of these respondents said they hadn’t done those two
things because it wouldn’t make any difference even if they did (which reflects low personal
response efficacy). Almost one-fifth said they didn’t know how to contact a government official,
and 16% said they didn’t know how to get involved in meetings or rallies (which reflects low
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self-efficacy). Eighty-four percent had not volunteered or donated money to an organization
working to reduce climate change in the past year; 12% said it was because it wouldn’t make a
difference, 7% said they didn’t know how. Individuals in the “Alarmed” segment engaged in
more public action than other segments and overall had a greater sense of capability and ability
to make a difference. Yet, the majority of respondents in the “Alarmed” segment (72%) had not
contacted government officials during the past year either; seventeen percent said it was because
it wouldn’t make a difference, 20% said they didn’t know how. 85% of Alarmed respondents had
not attended a rally or meeting about climate change in the past year; a quarter said it was
because it wouldn’t make a difference even if they did, about one-tenth said they didn’t know
how. Sixty-three percent of the Alarmed had not volunteered with or donated money to an
organization working to reduce climate change in the past year; 6% said it was because it
wouldn’t make a difference, 7% said they didn’t know how. These descriptive statistics suggest
that self-efficacy and personal response efficacy may influence public action to mitigate climate
change. Regarding collective efficacy and collective response efficacy, Maibach et al. learned
that 8% of the Alarmed respondents believed “humans can reduce global warming, and we are
going to do so successfully;” 74% of Alarmed believed that “humans could reduce global
warming, but it’s unclear at this point whether we will do what’s needed;” 18% of Alarmed
thought that “humans could reduce global warming, but people aren’t willing to change their
behavior, so we’re not going to” (p. 87).
Bolsen, Leeper, and Shapiro (2013) measured the impact that normative messages had on
college students’ willingness to support carbon tax and alter driving habits. They also measured
the effect that normative messages had on “perceived personal influence” which was
operationalized by asking respondents how much they agreed that their personal action has an
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impact on the nation’s carbon emission. This could be considered personal response efficacy.
Bolsen et al. found that descriptive "con-norm" communication reduced perceived personal
influence (p < .05) and stated “perceptions of efficacy appear to be central to the process by
which norms influence behavior in collective action settings” (p. 21).32
Semenza et al.’s (2008) study aimed to provide information about perception of climate
change and related behavior change (e.g., energy and gasoline conservation, recycling, other
private behaviors). The authors did not specifically mention or measure efficacy but respondents
provided reasons for not changing behavior that were related to self-efficacy and personal
response efficacy (e.g., not knowing how to change behavior, behavior change won’t make a
difference). Semenza et al. identified these significant predictors of private behavior change:
concern about climate change (p < 0.001); higher level of education (p < 0.05); younger
compared with older individuals (p < 0.001); and Portlanders more likely to change behavior
than Houstonians (p < 0.001). Of the 507 respondents in both cities who did not change their
behavior, not knowing how to change behavior to reduce one’s contribution to climate
change was the most commonly cited reason (n = 122), and almost one-fifth said that changing
their personal behavior would not make any difference anyway. Although they were not
specifically identified as such, these reasons reflect self-efficacy and personal response efficacy
beliefs and suggest that these beliefs can impact private behaviors related to climate change.
Krosnick, Holbrook, Lowe and Visser (2006) tested a model of the antecedents of
Americans’ judgments of the seriousness of climate change. Their model included certainty that
climate change is occurring, certainty that it will have negative consequences, acknowledgement
that humans are responsible for causing it, and belief that humans can reduce it (Roser-Renouf et
al., under review, p. 5). Krosnick et al. (p. 13) did not specifically define or directly measure any

32

Authors did not report magnitude.
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form of efficacy but concluded that many people only judge climate change as serious if they
think humans can and should act to mitigate it (because humans caused it and possess effective
solutions). This belief could be considered a combination of personal response efficacy and
collective response efficacy.
Spence, Poortinga, Butler and Pidgeon (2011) measured the impact of U.K. residents’
flooding experiences on intention to reduce energy use. Their model included perceived
instrumentality, concern, uncertainty, and perceived local vulnerability regarding climate change.
Perceived instrumentality was defined as “ability to have an effect” (p. 47), and was
operationalized by these statements: “I personally feel that I can make a difference with regard to
climate change” and “I can personally help to reduce climate change by changing my behavior”
(p. 48). These beliefs could be considered personal response efficacy beliefs. Spence at al.
concluded that perceived instrumentality significantly impacted intention to reduce energy use (β
= .37, p < .05). Concern about climate change (β = .22) and perceived local vulnerability (β =
.06) also significantly impacted intention (p < .05).
Whitmarsh (2009) measured antecedents of intent-and impact-oriented action in response
to climate change in a group of U.K. citizens.33 Both types of actions were primarily private [e.g.,
one of eight impact-oriented questions was about a public action (taking part in a campaign
about an environmental issue) and one of eight intent-oriented responses was about a public
action (“indirect action – political/financial”)]. Whitmarsh mentioned asking a “self-efficacy”
question but did not specify the question. It appears as though she may have been referring to the
question “Do you think anything can be done to tackle climate change? [Yes, No, Don’t know]”
(p. 18). This question may loosely reflect personal response efficacy and collective response
efficacy. The belief that climate change can be tackled was a significant positive predictor of

33



Some of Whitmarsh’s questions asked about “environmental issues” and not specifically climate change.
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intent-oriented mitigation action (p < .001), although moral obligation was a stronger positive
significant predictor. Values and knowledge were also significant predictors. The strongest
predictors of impact-oriented action were age, car ownership and opinions of public transport.
Truelove and Parks (2012) examined the influence that the following factors had on
intention to engage in behaviors to reduce climate change: knowledge about private behaviors,
and perceptions of these behaviors’ impact in causing and mitigating climate change. Although
they did not specifically mention efficacy, they measured “effectiveness beliefs” and defined
them as “beliefs about the effectiveness of a behavior in mitigating climate change” (248). These
beliefs could be considered personal response efficacy beliefs. Respondents were asked to rate
the effectiveness of 20 private behaviors to reduce climate change. Truelove and Parks
concluded that accurate knowledge about effective behaviors was not a significant predictor of
intention, but found that effectiveness beliefs were positively and significantly related to
intention.
Although the studies in this subsection did not specifically mention or directly measure a
particularly type of efficacy, they all investigated various efficacy beliefs. Taken together they
suggest that all four types of efficacy can have an influence on beliefs about seriousness of
climate change, private action, public action, and intention to act.
General and specific efficacy terms used interchangeably. The studies in this efficacy
and climate change subsection tended to use general efficacy terms and specific efficacy terms
(e.g., perceived efficacy, personal efficacy, self-efficacy) interchangeably and defined them
differently. However, these studies produced similar results. In general, these studies suggest that
efficacy beliefs can influence public action, household behaviors, risk perception, and
willingness and intention to act.
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In one of the few studies assessing the influence of efficacy beliefs on public action,
Lubell, Zahran and Vedlitz (2007, p. 392) tested the ability of a behavior model to explain
“global warming activism” defined as citizen policy support, political participation, and personal
behaviors that impact climate change. Their model included “personal efficacy” as a predictor
variable (which the authors also called “personal influence”). The model also included “group
efficacy” as a predictor variable (which was also referred to as “expected reciprocity”). Personal
efficacy/influence was defined as “the belief that individual participation in global warming
activism will increase the probability of supplying the collective good” (Lubell et al., 2007, p.
396). This can be considered personal response efficacy. Group efficacy was defined as
“expectation that the group will succeed in achieving its collective goal” (p. 397). But the
authors also refer to group efficacy as “expected reciprocity” and define that as “the belief that
other members of the community will reciprocate your own efforts” (p. 400). The group
efficacy/expected reciprocity construct was measured with this statement: “My actions to reduce
the effects of global warming and climate change in my community encourage others to reduce
the effects of global warming through their own actions” (p. 410) which could be loosely defined
as personal response efficacy. Lubell et al. found that “personal efficacy/personal influence” was
significantly (p < .05), and positively related to policy support, political participation (public
action), and personal behaviors that affect climate change. “Group efficacy/ Expected
reciprocity” was significantly (p < .05), and positively related to policy support, and personal
behaviors but not political participation (public action). Both of these types of efficacy could be
considered personal response efficacy, with “personal efficacy/personal influence” providing a
more accurate definition and measurement. Perceived risk and environmental values were also
significantly related to the three dependent variables.



64

Brody, Grover, and Vedlitz (2012) examined the impact that the following factors had on
willingness to alter behavior to mitigate climate change: risk perception, objective risk, values,
stress on environment, and “capacity to address climate change.” Capacity to address climate
change included network engagement, income, and “personal efficacy” defined as “belief in the
ability to significantly reduce the climate change problem through individual action” (p. 6). The
authors used the term personal efficacy and self-efficacy interchangeably, and measured the
construct through three items:
•

I believe my actions have little or no influence on climate change,

•

I believe that people in my community are taking action to deal with global warming,

•

My actions to reduce the effects of climate change in my community will encourage
others to reduce the effects of global warming through their own actions

These three items could be considered a combination of personal response efficacy and
descriptive social norms. Brody et al. found that perceived capacity (mostly driven by “personal
efficacy”) significantly increased willingness to change behavior (β = .08, p < .05). The
ecological values variable (measured as moral obligation) was the strongest motivator to change
behavior (β = .30, p < .05).
Brody, Zahran, Vedlitz, and Grover (2008) investigated the antecedents of climate
change risk perception. They measured one type of efficacy and called it both “personal
efficacy” and “perceived efficacy.” The 3-item efficacy scale measured:
•

Perceived ability of a respondent to influence climate change outcomes,

•

Perceived ability to induce others to behave in ways that mitigate human sources of
climate change,

•

Whether a respondent accepts climate change as a human responsibility.
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These three items appear to be a combination of personal response efficacy and sense of
responsibility. Similar to Krosnick et al. (2006), Brody et al. concluded that people who believe
they have the ability to mitigate adverse impacts of climate change are more concerned about the
risks. Specifically, they found that perceived efficacy significantly predicted risk perception (β =
.36, p < .000).
Kellstedt, Zahran, and Vedlitz (2008) also tested a model of antecedents of climate
change risk perception. The authors used the terms “personal efficacy,” “perceived efficacy,”
and “responsibility for climate change” interchangeably, and measured this construct with a 3item scale similar to Brody et al. (2008):34
•

My actions have an influence on climate change,

•

My actions to reduce the effects of global warming in my community will encourage
others to reduce the effects of global warming through their own actions,

•

Human beings are responsible for climate change.

Kellstedt et al found that more informed respondents felt less responsible and less concerned for
climate change; respondents with high confidence in scientists felt less responsible for and less
concerned about climate change; and personal efficacy significantly affected risk
perception/concern (β = .42, p < .05).
Maibach, Roser-Renouf and Weber (2008) investigated the relationship between
“perceived efficacy,” risk perception, and primarily private household behaviors.35 They defined
perceived efficacy as “beliefs that people in general and individuals personally can take steps to
effectively reduce future climate change” and as “beliefs about our ability to respond to the
dangers of global warming” and “believing that it is within our power to limit global warming”

34

Authors said they retained one item but did not identify which one. Based on descriptions it appears to be the third
item.
35
12 private household or consumer behaviors and 2 public actions.
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(pp. 2, 9). These statements appear to be a combination of self-efficacy, personal response
efficacy and collective response efficacy. The authors’ perceived efficacy scale is in Appendix
C, Table C.1. Maibach et al. discovered that people who thought climate change is a danger, and
who had a strong sense of ability to combat it, (high risk perception/danger, high perceived
efficacy) engaged in more activities to protect the environment. Those with high efficacy and
low danger beliefs took the second most action. Figure 2.2 depicts a 2x2 matrix of the results.
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Figure 2.2. A 2x2 matrix portraying how perceived efficacy and danger/risk perceptions interact
to influence mostly private action.
Using data gathered from a longitudinal study in New Zealand, Milfont (2012) examined
the relationships between self-efficacy, concern, and knowledge about climate change. The
author used the terms “self-efficacy,” “perceived efficacy,” “personal efficacy” and “efficacy”
interchangeably. Milfont defined self-efficacy as a “person’s evaluation of whether he or she has
the necessary resources and/or skills to attain a goal or perform a particular behavior” (p.1006).
The survey questions used to measure self-efficacy appear to measure other constructs too (e.g.,
responsibility). The three questions are the same ones that Kellstedt et al. (2008) used, and ask
for level of agreement about:
•

Respondent’s ability to influence climate change outcomes,
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•

Whether actions of respondent will influence others to take mitigation action,

•

Whether the respondents accept climate change as a human responsibility.

Milfont reported that concern mediates the influence of knowledge on efficacy. In other words,
increased knowledge about climate change heightens concern about associated risks; and
increased concern leads to greater perceived efficacy (β = .74, p < .05).
Three studies using the theory of planned behavior (TPB) (Ajzen & Fishbein, 2005) in
the context of climate change used different terms (e.g., “self-efficacy,” “perceived behavioral
control,” “perceived information gathering capacity”) interchangeably. Lin (2013) tested the
ability of TPB to explain private environmental behaviors related to climate change with a group
of Taiwanese residents.36 Perceived behavioral control/self-efficacy was measured through these
statements:
•

The energy conservation methods promoted by government are easy for me.

•

The energy conservation methods promoted by NGOs are easy for me.

•

I can obtain information of energy conservation methods easily.

•

I can determine the suitable energy conservation methods easily.

Lin found that the influence of PBC on pro-environmental dietary, clothing and transportation
behaviors was not significant. PBC's influence was significant on housing (β = .39, p < .001) and
recreation (β = .21, p < .05) behaviors. PBC significantly influenced intention for each behavior
(p < .05) but intention did not always significantly influence behavior.
With a sample of 736 US undergraduate students, Yang and Kahlor (2013) examined the
antecedents of intention to seek/ avoid information gathering regarding climate change. They
measured self-efficacy, and called it both PBC and “perceived information gathering capacity.”

36



Behaviors related to diet, clothing, housing, transport, and recreation.
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They operationalized the construct by asking respondents’ level of agreement with these
statements:
•

It is difficult to find information about climate change.

•

I don’t know where to find information about climate change.

•

I have a hard time understanding information about climate change.

PBC was positively related to perceived knowledge. PBC was negatively related to
both information seeking (β = −.07, p < .05) and information avoidance (β = −.31, p < .01).
Using a convenience sample (N =226) of undergraduate students, Greenhalgh 2011 tested
TPB’s ability to predict intention to adopt lower carbon lifestyle. Greenhalgh refers to perceived
behavioral control as self-efficacy and measures the construct through these statements:
•

I think it might be easy to try and lower my carbon footprint.

•

Lowering my carbon footprint would take too many sacrifices.

•

I think that lowering my carbon footprint seems too complicated to try.

Results suggested that attitudes (p < .001), self-efficacy/PBC (p < .05) and norms (p < .05) were
significant predictors of the behavioral intent to adopt a lower carbon lifestyle.37
Despite using efficacy terms interchangeably and defining them differently, the studies in
this section mostly produced similar results. In general, these studies suggest that efficacy beliefs
can influence public action, risk perception, household behaviors, and willingness/intention to
alter behavior in response to climate change.
Specific types of efficacy defined, measured, and assessed. The last group of studies
assessing efficacy beliefs in the context of climate change clearly measured and defined specific
types of efficacy. These studies examined the relationships between various forms of efficacy

37

Betas for these particular results were not reported.
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and public action to alleviate climate change, and intention to perform private individual
mitigation behaviors.
Heath and Gifford (2006) investigated the role that “self-efficacy of cooperation” (SEC)
played in intention to engage in action to reduce climate change, and in climate change beliefs.
The authors defined SEC as the belief that one’s “cooperative behavior has a significant
effect on the outcome of a large group ” (p. 53). This can be considered personal response
efficacy. It was measured with the following scale:
•

There are simple things that I can do that will have a meaningful effect to alleviate the
negative effects of global warming.

•

I believe that little things I can do will make a difference to alleviate the negative effects
of global warming.

•

Even if I try to do something about global warming, I doubt if it will make any
difference.

•

There is very little I can do to mitigate the negative effect of global warming.

Heath and Gifford found that stronger intentions to take action were associated with high selfefficacy of cooperation beliefs. In the final model, the significant predictors of intention were:
support for the free-market ideology (β = –.13, p < .05), ecocentrism (β = .19, p < .05), belief
that global climate change is occurring (β = .15, p < .05), and self-efficacy of cooperation (β =
.47, p < .001).
Using a sample of 461 undergraduates, Truelove (2009) tested models to predict intention
to perform private individual behaviors that reduce climate change (“GW intention”). One out of
fifty-one questions was on intention to take a public action. Truelove’s study appears to be the
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only climate change study that measured all of the same types of efficacy as the current study.
Specifically, Truelove defined and measured these types of efficacy:
•

“Self-efficacy”- belief that “one is capable of carrying out a behavior” (p. 86). Measured
by: "How capable are you of performing each of the following actions?..." (p. 98),

•

“Personal response efficacy” – “belief that the behavior will have the desired outcome”
(p. 86). Measured by: "If you performed each of the following actions, how effective
would each action be in reducing GW?..." (p. 98),

•

“Collective efficacy” – “belief that a group is capable of accomplishing a task” (p. 92).
Measured by: - "How capable are Americans as a group of performing each of the
following actions?..." (p. 98),

•

“Collective response efficacy” – “belief that the group acting together can make a
difference in reducing” global warming (GW) (p. 92). Measured by: "If the majority of
Americans adopted each behavior, how effective would each action be in reducing
GW?..." (p. 98).
Truelove concluded that a modified version of the theory of planned behavior (TPB), and

her simplified model explained intention to engage in private mitigation behavior better than the
value belief norm theory (see Table 2.3 for variances explained in intention for each model).
Regarding efficacy, in Truelove’s complete model, self-efficacy (β = .20) and response efficacy
(β = .20) significantly influenced GW intention (p < .05). In the author's simplified model, selfefficacy affected personal norms (β = .10, p < .05), collective efficacy (β = .39, p < .001), and
GW intention (β = .23, p < .001). Response efficacy influenced personal norms (β = .20, p <
.001) and GW intention (β = .22, p < .001). Collective efficacy (β = -.11, p < .05) and collective
response efficacy (β = .39, p < .001) affected personal norms. Lastly, in the modified TPB,
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intention was influenced by self-efficacy (β = .26, p < .001) and response efficacy (β = .34, p <
.001). Efficacy variables were important predictors of intention in each of these models.
In one of a few studies assessing the influence of efficacy beliefs on public action, RoserRenouf, Maibach, Leiserowitz, & Zhao (under review) tested the ability of a behavior model to
explain “climate activism” defined as contacting elected officials, attending rallies or meetings,
and donating time or money. The authors measured the following types of efficacy:
•

“Self-efficacy” - belief that one is capable of performing an action (p. 3).

•

“Collective efficacy”- “the belief global warming is solvable” (p. 10).

•

“Response efficacy”- beliefs about effectiveness of climate activism (p. 11).

These types of efficacy were measured as follows:
•

Self-efficacy was assessed indirectly as perceived barriers to climate activism because the
data set did not include direct measurements for the construct. Twenty-five barriers to the
three behaviors were assessed encompassing low skills, interest, perceived response
efficacy, and identity.

•

Collective efficacy was assessed with a 5-point scale from 1- Global warming isn’t
happening to 5 - Humans can reduce global warming, and we are going to do so
successfully. The authors refer to this as collective efficacy in the text but label the
construct as “collective response efficacy” in the model. The measure appears to be a
combination of collective response efficacy and collective efficacy.

•

Response efficacy - 3 measures asking how effective respondents believed the three
activism behaviors would be on 4-point scales from “no effect” to “highly effective” (pp
10-11).
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The authors’ model explained 52% of variance in a latent variable representing the three types of
climate change activism. They found that self-efficacy/barriers significantly influenced climate
activism (β = -.06, p < .01); collective efficacy significantly influenced issue involvement (i.e.,
worry, importance) (β = .11, p < .001) and injunctive beliefs (beliefs about what should be done
by government, corporations, citizens) (β = .21, p < .001); and response efficacy significantly
influenced global warming activism (β = .18, p < .001).
This last group of studies examining efficacy beliefs in the context of climate change had
clear measures and definitions for specific types of efficacy. Although the measures and
definitions differed across studies, results were similar and suggested that various forms of
efficacy influence public mitigation action, and intention to engage in private behaviors that
reduce climate change.
Conclusion of the Efficacy Section
A large body of research in a variety of settings outside climate change suggests that each
type of efficacy is a critical factor in the initiation, maintenance, and outcome of behavior. There
have been relatively few inquiries into efficacy’s relationship with action to alleviate climate
change – particularly public action.
Researchers examining efficacy beliefs in the context of climate change have defined and
measured various forms of efficacy differently, and have assessed the impact of these beliefs on
different dependent variables and with different samples. Slightly more than half (14/24) of the
studies used samples from the United States. Eight of those samples were random representative
samples, and five were convenience samples with college students. The other ten studies had
samples from New Zealand (2), the United Kingdom (3), and a mix of other countries (5).
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Despite the variety of definitions, measures, and dependent variables, the findings suggest that
the four forms of efficacy described in this dissertation38 can be significant positive influences on
behavior, risk perceptions, intention and willingness to act, and perceptions about the seriousness
of climate change. It is interesting to note that out of the 24 known studies that examined
efficacy beliefs in the context of climate change, only seven of them investigated actual behavior
(as opposed to intention, willingness, risk perception, or seriousness of climate change) (i.e., Lin
2013; Lubell et al., 2007; Maibach et al., 2008; Maibach et al., 2009; Roser-Renouf et al., under
review; Semenza et al., 2008; Whitmarsh, 2009). Just three of those studies focused on public
action (i.e., Lubell et al., 2007; Maibach et al., 2009; Roser-Renouf et al., under review). One of
the public action studies was descriptive in nature (i.e., Maibach et al., 2009). The remaining two
tested behavior models (that contained efficacy constructs) to explain public action. The results
from these two studies suggest that various forms of efficacy can influence public action to
alleviate climate change.
Consequently, efficacy beliefs are logical and promising constructs to include as
predictor variables in future models of environmental behavior, particularly a model seeking to
predict and explain public action in response to climate change. Additionally, given that it
appears that there are only two studies investigating the role of efficacy beliefs in public
mitigation action, more studies of a similar nature would be valuable.
Social Norms
Social influences are powerful forces on behavior (Asch, 1956; Bandura, 1997; Milgram,
1974). Social norms are generally defined as “rules and standards that are understood by
members of a group, and that guide and/or constrain social behavior without the force of laws”

38



Self-efficacy, personal response efficacy, collective efficacy, collective response efficacy.
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(Cialdini & Trost, 1998, p. 152). Researchers typically identify two types of social norms: 1)
injunctive norms (“perceptions of what is commonly approved or disapproved within the
culture”) and descriptive norms (“perceptions of what is commonly done in a given situation”) 39
(Schultz et al., 2007, p. 430).
This section on social norms first discusses injunctive social norms by providing
definitions and examples of the relationship between injunctive social norms and a variety of
behaviors including environmental behavior and climate change mitigative behavior.40 The social
norms section then focuses more intently on descriptive social norms and illustrates the
connection between descriptive social norms and efficacy, environmental behavior, and climate
change mitigation action.
Injunctive Social Norms
Definition. As noted above, injunctive norms are considered “perceptions of what is
commonly approved or disapproved within the culture” (Schultz et al, 2007, p. 430). The theory
of reasoned action (TRA) (Ajzen & Fishbein, 1980) and theory of planned behavior (TPB)
(Ajzen, 1991) contain the variable “subjective norm” which is defined as “the perceived social
pressure to perform or not to perform the behavior” (Ajzen 1991, p. 188). Since Ajzen’s
subjective norms are concerned with perceived social pressure and potential to gain approval
from important others based on one’s behavior, researchers equate subjective norms with
injunctive norms (Heath & Gifford, 2002; Rivis & Sheeran, 2003). For the sake of consistency,


39

In the models, descriptive social norms are called “perceived descriptive social norms.” The terms are
synonymous because social norms, by their nature, are perceived. Thus, I refer to them in this and other chapters as
“descriptive social norms.”
40
Injunctive social norms were not measured or included in any of the models in this study. They are part of the
literature review to help clarify the difference between types of social norms, and to build the case for why I chose
to include descriptive social norms.
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when describing studies on injunctive social norms, I use the term injunctive even if the authors
in certain studies refer to those social norms as subjective.
Injunctive social norms and intention to engage in a variety of behaviors. The theory
of planned behavior (TPB) suggests that the positive injunctive norms and attitudes toward a
behavior, along with high levels of perceived behavioral control can lead to strong intentions to
engage in the behavior (Ajzen, 1991). However, studies using TPB to examine the impact of
injunctive norms on intention have produced mixed results. For example, Ajzen examined a
group of TPB studies and found that fewer than half (9/19) showed injunctive norms as a
significant influence on intention. In this list of studies, the highest regression coefficient
between injunctive norms and intention was .35 (regarding intention to search for a job). The
lowest regression coefficients between injunctive norms and intention were regarding exercising
after a coronary (.01) and losing weight (-.02).
Armitage and Conner’s (2001) meta-analysis of 180 applications of TPB across different
behavioral domains suggested that injunctive norms were the weakest predictor of behavioral
intention. Other researchers have also indicated that injunctive norms are only weakly related to
intentions, particularly compared to the relationship between attitudes and intentions (Conner &
Armitage, 1998; Godin & Kok, 1996; Trafimow & Finlay, 1996). Including descriptive social
norms in the TPB model appears to increase the predictive and explanatory ability of the model
(Rivis & Sheeran, 2003; Sheeran & Orbell, 1999). For example, in their meta-analysis of 21
hypotheses regarding intention to engage in a variety of behaviors, Rivis and Sheeran found that
descriptive social norms significantly increased the variance in intentions by 5% beyond the
original TPB predictors. Furthermore, the influence of descriptive norms (β = .24, p < .001) was
stronger than that of injunctive norms (β = .16, p < .001), and was surpassed only by attitudes (β
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= .40, p < .001). The importance of descriptive social norms is further discussed below in the
section on descriptive social norms.
Injunctive social norms and environmental and climate change behaviors. A more
recent meta-analysis of research on proenvironmental behavior conducted between 1987-2007
suggests that injunctive norms are an important indirect influence on intention (Bamberg &
Möser, 2007). Specifically, drawing primarily from VBN and TPB studies, Bamberg and Möser
found that problem awareness, internal attribution, feelings of guilt, and injunctive norms
directly influenced moral norms, and moral norms directly influenced intention, which directly
influenced various environmental behaviors. Their meta-analysis further showed that injunctive
norms influenced feelings of guilt (β = .32), perceived behavioral control (β = .19), attitude (β =
.27), and moral norms (β = .18). But overall, intention in the studies predicted only 27% of the
variance of behavior (Bamberg & Möser, 2007). Other environmental research outside the realm
of TPB suggests that individuals may act in environmentally responsible ways when they believe
that important others would approve of their behavior (e.g., Cialdini, 2003; Patchen, 2010;
Thøgersen, 2008). For example, Thøgersen (2008) examined 17 (mostly household or private)
environmental behaviors and found that injunctive norms were positive and significant
influences on the behaviors (β = .16, p < .0001). Ohtomo and Hirose (2007) examined the
impact that both injunctive and descriptive social norms had on college students’ intentions to
recycle and willingness to throw recyclables away if recycling bins were unavailable. Both
norms contributed to the behavior model, but the authors learned that the respondents were
willing to throw recyclables in the trash if they thought other students would do the same
(descriptive norms) even if the respondents believed they should recycle. This suggests that
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descriptive norms may be more powerful than injunctive norms (Roser-Renouf & Nisbet, 2008,
p. 58).
Studies examining the role of injunctive norms in a climate context have produced mixed
results. For example, injunctive norms have been positively related to both information seeking
and avoidance regarding climate change (Yang & Kahlor, 2013). But other researchers found
injunctive social norms were not significant predictors of US university students’ intention to
adopt a lower carbon lifestyle (Greenhalgh, 2011), or climate related private behaviors of
Taiwanese residents (Lin, 2013).
Overall, the research in this subsection produced mixed results regarding the relationship
between injunctive norms, intention and (mostly private) behavior – including environmental and
climate change-related behaviors. Research in this subsection also suggests that descriptive
social norms may be more influential than injunctive social norms.
Descriptive Social Norms
Individual behavior is often influenced by perceptions of what others commonly do in
similar situations; these perceptions are known as descriptive social norms (Schultz et al., 2007).
Descriptive social norms motivate by providing evidence of what will likely be effective, and
thus, they offer a “decisional shortcut” when one is deciding how to act in a given situation
(Cialdini, Reno, & Kallgren, 1990, p. 1015). Descriptive social norms act as a strong catalyst and
influential guide for environmental action (Cialdini, 2003; Schultz et al., 2007; Swim et al.,
2009), yet little is known about the effect of descriptive social norms on public action to alleviate
climate change. Given that climate change is a large-scale social and commons dilemma, it
stands to reason that descriptive social norms would shape individual behavior to alleviate
climate change. Examining research on the effect of descriptive social norms on environmental
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behavior offers a glimpse into how these norms might influence action to mitigate climate
change.
Descriptive social norms and environmental behavior. Studies on environmental
intention and action suggest that descriptive social norms influence environmental behavior. For
example, when homeowners in California were told about their neighbors’ energy conservation
efforts, the homeowners often reduced their energy usage to fit the norm (Nolan et al., 2008).
Although these homeowners claimed that their neighbors’ behavior did not influence their own,
Nolan et al.’s study indicates that descriptive social norms were the strongest influence on
household conservation behaviors (β = .26, p = .00). Other significant, but not as strong
contributors were: age (β = .21, p = .00), language of survey (β = -.09, p = .04) with English
speakers conserving more than Spanish speakers, environmental protection (β = .17, p = .00) and
saving money (β = .15, p = .00).
In other studies, information about descriptive social norms produced an undesirable
boomerang effect. For example, homeowners who were told they used more electricity than their
neighbors lowered their usage, but homeowners who were told they used less electricity than
their neighbors increased their usage by nine percent (Schultz et al., 2007).41 However, when
paired with an injunctive norm message or graphic (e.g., a smiley face), the boomerang effect
was eliminated (i.e., low usage homes continued to conserve). In line with these findings,
Cialdini (2003) observed that two different types of signs aimed at reducing theft of petrified
wood in a National Park elicited two different behaviors. The first type of sign urged visitors not
to take the wood, and depicted several visitors stealing the wood. The second sign urged visitors
not to take wood, and depicted one visitor stealing the wood. Visitors who saw the first sign stole
twice as much wood from the park than those who saw the sign with the lone thief. Thus,

41

Authors did not state whether increased consumption boosted usage beyond average consumption.
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perceptions of what other people commonly do can influence both pro-environmental action and
behavior that could harm the environment.
Other environmental behaviors significantly influenced by descriptive social norms
include: use of public transportation (Heath & Gifford, 2002), littering (Griskevicius, Cialdini, &
Goldstein, 2008), energy conservation (Thogersen, 2008); reuse of hotel towels (Goldstein,
Cialdini, & Griskevicius, 2008), consumer behavior (Thogersen, 2008); recycling (Schultz,
1999), and recycling intention (Cialdini, 2003; Terry, Hogg, & White, 1999). These studies
generally support the notion that when people believe others are taking similar action, they will
engage as well.42 Additionally, some descriptive social norms studies suggest that when people
perceive that others are not cooperating to resolve a collective issue, they are less likely to
cooperate (e.g., Cialdini, 2003; Schultz et al., 2007). This dilemma is present in the literature on
descriptive social norms and climate change as well.
Descriptive social norms and climate change. When confronting large-scale collective
problems such as climate change, the belief that other people are taking action can influence
behavior. For instance, Lubell et al., (2007, p. 400) found that expected reciprocity (defined as
“the belief that other members of the community will reciprocate your own efforts”) was a
significant positive predictor of climate change activism.43 Similarly, Truelove (2009) observed
that descriptive social norms were a significant positive predictor of college students’ intention
to engage in mostly private behaviors that may alleviate climate change [(β = .13, p < .05) in
author’s full model and (β = .15, p < .01) in an adapted TPB]. Bolsen et al.’s (2013) series of
studies with US college students suggested that “pro-norm” communications that highlighted

42

Examples of magnitude of relationships between descriptive social norms and dependent variables include:
descriptive norms influenced recycling intention (β = .33, p < .05) (Cialdini, 2003); descriptive norms’ impact on a
variety of private environmental behaviors (β = .27, p < .0001) (Thogersen, 2008).

43



Unstandardized regression coefficient was .11. Significant at p < .05.
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other students’ actions to reduce climate change significantly (p < .05) increased willingness to
take personal action (e.g., drive a smaller car, support carbon tax). In other words, when students
were told that others supported a carbon tax and drove smaller cars, they were willing to do the
same. In these studies, the perception that other people were taking action positively influenced
intention and action.
The opposite can be true as well: people can feel that individual efforts are useless if
other members of society are not taking action (Hinchliffe, 1996). And, when people assume that
others are not taking action, they often don’t either. For example, Bolsen et al., (2013) found that
norm-based communication indicating that others were not supportive of a carbon tax or driving
a smaller car significantly (p < .05) reduced perceptions of efficacy, support for a carbon tax,
and willingness to take action. Bolsen et al. also noted that the “con-norm” messages had a
stronger impact on intention than the “pro-norm” message (authors did not supply magnitudes).
This problem of people assuming others are not acting tends to increase in large-scale
social dilemmas. For instance, Latané, Williams and Harkins' (1979) study of “social loafing”
suggests that, as the size of the group increases, individual engagement decreases. Kerr (1992)
reasoned that low efficacy percepts explained this issue – specifically that decreased action in
large-scale dilemmas was due to the belief that one’s contribution won’t make a difference in a
large group. While this is possible, Lorenzoni et al. (2007, p. 451) focused more on descriptive
social norms than efficacy when they heard reasons for lack of climate change mitigation action
such as: “People are too selfish to do anything about climate change” and “I am one person and
you think, well why am I going to change my lifestyle if all these other people aren't? It’s human
nature.” Lorenzoni et al., (p. 451) categorized these ideas as “Worry about free-rider effect.
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Refraining from taking interest or action because no-one else is (at individual to international
scales).”
In one of their Six Americas studies, Leiserowitz, Maibach and Roser-Renouf (2010, p.
10) found that 60% of people in the Alarmed segment believe that humans “could reduce global
warming, but it’s unclear at this point whether we will do what’s needed” and 22% of people in
the same segment believe that humans “could reduce global warming, but people aren’t willing
to change their behavior, so we’re not going to.” Although this study did not specifically
examine the reasoning behind these sentiments, these results suggest that social norms could
affect the Alarmed’s behavior toward climate change.
Overall, research findings in the descriptive social norms subsection suggest that
descriptive social norms can strongly impact environmental and climate change mitigation action
(mostly private but some public actions). The results further suggest that descriptive social norms
can influence efficacy beliefs, which, in turn, affect behavior. Therefore descriptive social norms
could be considered both a direct and indirect influence on behavior.
Conclusion of Social Norms Section
Both injunctive and descriptive social norms appear to influence environmental action.
However, it appears that descriptive social norms may be a stronger influence, or at least a more
consistent influence, than injunctive social norms (e.g., Ohtomo & Hirose, 2007). Thus, this
study concentrates on descriptive social norms.
Descriptive social norms are a strong catalyst and influential guide for environmental
action (Schultz et al., 2007; Swim et al., 2009), yet little is known about the effect of descriptive
social norms on public action to alleviate climate change, and how descriptive social norms
interact with efficacy in a climate context. The intricacies of the findings above highlight the
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complexity of the problem of individual behavior in response to a social dilemma/collective
problem. Clearly, what people think others are doing can influence their own behavior, but it is
unclear if and how descriptive social norms influence public action to alleviate climate change.
Further research is needed to examine the effects of descriptive social norms in the climate
context. Additionally, given that Stern and Dietz (1994) stated that their modification of
Schwartz’s (1977) norm activation theory omits social influences that could impact behavior,
descriptive social norms should be included as a predictor variable in future models of climaterelated behavior.
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CHAPTER THREE
METHODS
Research Questions, Objectives, and Hypotheses
Empirically supported models of human behaviors that drive climate change are key
factors to understanding, limiting, and coping with climate change (Swim et al., 2009, p. 81).
One reason these models are so important is because they help us understand why people do or
do not engage in specific kinds of actions. Such information can identify motivators and barriers
that can empower people to take actions that are consistent with their values. The VBN is a
promising model for this purpose but it has not been applied to public action with the specific
intent of limiting climate change. This study aims to provide empirical results that can strengthen
the VBN in general, and specifically in the context of climate change.
Large bodies of literature suggest that each type of efficacy and descriptive social norms
are strong catalysts for engaging in a wide array of behaviors. Although these bodies of
knowledge holds key insights into reasons for action and inaction regarding climate change, this
literature has not sufficiently been applied to the problem of climate change. Thus, this study
investigates if and how efficacy beliefs and descriptive social norms influence public action to
alleviate climate change.
Research Questions
According to the Intergovernmental Panel on Climate Change (2007, 2014), human
behavior is largely responsible for accelerating climate change, yet is not a well understood
component of the climate system. The overarching goal of the present study is to explain what
drives the public mitigation action of people in the Alarmed segment. To reach that goal, I asked
the following research questions:
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•

How well does the value belief norm theory (VBN) explain the Alarmed segment’s
environmental citizenship behaviors and activism to alleviate climate change?

•

How do four forms of efficacy: (1) self, (2) personal response, (3) collective, and (4)
collective response influence environmental citizenship behaviors and activism of people
in the Alarmed segment?

•

How do descriptive social norms influence the environmental citizenship behaviors and
activism of Alarmed individuals?

•

How well do modified versions of the VBN explain and predict the environmental
citizenship behaviors and activism of people in the Alarmed segment?

My aim is to offer a more comprehensive VBN model with improved explanatory ability for
environmental citizenship behaviors and activism with the intention of limiting climate change.
Hypotheses
The main hypotheses are listed directly below, and are also included with their
corresponding structural models in this chapter under “Stage Four: Assessment of the structural
models.”
•

Hypothesis 1: The original VBN model will provide an acceptable fit to the data. See
Figure 3.7 for corresponding structural model.

•

Hypothesis 2: Integrating self- efficacy into the original VBN model between AR and
PN will increase the model’s ability to explain environmental citizenship and activism in
response to climate change. See Figure 3.8 for corresponding structural model.

•

Hypothesis 3: Integrating personal response efficacy into the original VBN model
between AR and PN will increase the model’s ability to explain environmental
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citizenship and activism in response to climate change. See Figure 3.9 for corresponding
structural model.
•

Hypothesis 4: Integrating collective efficacy into the original VBN model between AR
and PN will increase the model’s ability to explain environmental citizenship and
activism in response to climate change. See Figure 3.10 for corresponding structural
model.

•

Hypothesis 5: Integrating collective response efficacy into the original VBN model
between AR and PN will increase the model’s ability to explain environmental
citizenship and activism in response to climate change. See Figure 3.11 for corresponding
structural model.

•

Hypothesis 6: Integrating the four efficacy constructs (i.e., self-efficacy, personal
response efficacy, collective efficacy, collective response efficacy) into the original VBN
model between AR and PN will increase the model’s ability to explain environmental
citizenship and activism in response to climate change See Figure 3.12 for corresponding
structural model.

•

Hypothesis 7: Adding descriptive social norms as an exogenous predictor variable to the
original VBN model will increase the model’s ability to explain environmental
citizenship and activism in response to climate change See Figure 3.13 for corresponding
structural model.

•

Hypothesis 8: The modified VBN model that integrates self-efficacy, personal response
efficacy, collective efficacy, collective response efficacy (between AR and PN), and
integrates perceived descriptive social norms as an exogenous variable (without paths
from PDSN to efficacy constructs) will increase the model’s ability to explain
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environmental citizenship and activism in response to climate change See Figure 3.14 for
corresponding structural model.
•

Hypothesis 9: The fully modified VBN model that integrates self-efficacy, personal
response efficacy, collective efficacy, collective response efficacy (between AR and PN),
and descriptive social norms as an exogenous variable (with paths from PDSN to efficacy
constructs) will increase the model’s ability to explain environmental citizenship and
activism in response to climate change See Figure 3.15 for corresponding structural
model.

•

Hypothesis 10.1: Self- efficacy will be significantly higher in the “acting” Alarmed
subgroup than the “non-acting” Alarmed subgroup.

•

Hypothesis 10.2: Personal response efficacy will be significantly higher in the “acting”
Alarmed subgroup than the “non-acting” Alarmed subgroup.

•

Hypothesis 10.3: Collective efficacy will be significantly higher in the “acting” Alarmed
subgroup than the “non-acting” Alarmed subgroup.

•

Hypothesis 10.4: Collective response efficacy will be significantly higher in the “acting”
Alarmed subgroup than the “non-acting” Alarmed subgroup.

•

Hypothesis 10.5: Perceived descriptive social norms will be significantly higher in the
“acting” Alarmed subgroup than the “non-acting” Alarmed subgroup.

The hypotheses about individual paths in each structural model are located in Appendix D. To
generally summarize my hypotheses about individual paths: I hypothesize that, in each structural
model, all of the paths “downstream” or to the right of the ascription of responsibility construct
(AR) will be positive and significant. Additionally, in the structural models containing perceived
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descriptive social norms (PDSN), I hypothesize that the paths from PDSN to other latent
variables will be positive and significant.
Survey Design
The goal of structural equation modeling (SEM) is to see how well a proposed model,
which is a set of specified relationships among variables, accounts for the observed relationships
among these variables (Savalei & Bentler, 2006, p. 334). In SEM there are two main types of
variables: latent (unobserved) variables and observed variables. Latent variables (also called
unobserved variables, constructs, or factors) are variables that are not directly observed, and are
estimated through one or more observed variables. “Latent variables are important in most
disciplines but usually lack a precise way of measuring their existence or influence”
(Hershberger, Marcoulides, & Parramore, 2003, p. 4). Latent variables are typically theoretical
concepts that are deduced from a set of observed variables (also called indicators, items, or
measured variables). Items often refer to a single question on a survey, whereas an indicator
could be a single item or could refer to a combined group of items (e.g. parcel).
In order to obtain data to measure the variables, I collected survey data from a sample of
Alarmed Americans living in Vermont. I designed the survey using Dillman’s tailored design
method and specific recommendations for electronic surveys (e.g., Bowker & Dillman, 2000;
Dillman, Smyth, Christian, & Dillman, 2009; Dillman, 2007). To create and webhost the survey,
I used Fluid Surveys on-line software program.
The first part of the survey measured respondents’ attitudes toward climate change. This
part comprises the 15-item screener to determine in which of the “Global Warming’s Six
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Americas” a person belongs (Maibach, Leiserowitz, Roser-Renouf, Mertz, & Akerlof, 2011).44
Only data from respondents categorized as Alarmed were used in this study.
Each latent variable in the VBN theory and the modified VBN models is estimated in the
survey by a set of questions (scale of observed variables). For example, as Figure 3.1 depicts, the
latent variable “personal norms” (PN) is measured in the survey by seven observed/measured
variables (i.e., “items” or questions 27.1 – 27.7). Note that, in the figures, observed variables are
graphically depicted with rectangles while latent constructs use ovals. The arrows from personal
norms illustrate that the personal norms construct is reflected in the answers to each of the seven
questions. The set of observed variables can be considered a “scale.” The arrows in Fig 3.1 travel
from the latent variable to the observed variables to emphasize that the latent variable predicts or
drives the measured variables.

Figure 3.1. Observed variables/questions that measure the personal norms construct.
After the 15-item segment identification tool, the rest of the survey contained the
following scales:


44

Based on a nationally representative survey of 2,164 adults in the United States in 2008, a research team from
Yale and George Mason Universities used “latent class analysis” to determine how people cluster around a set of
climate change beliefs, behaviors, and societal response preferences. Six distinct audience segments, called “Global
Warming’s Six Americas,” were generated from the study (Maibach, Roser-Renouf, & Leiserowitz, 2009).
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1. The Environmental Citizenship Scale. This scale estimated one of the two dependent
latent variables: “Environmental Citizenship Behavior.” The questions comprising this
scale were derived from the Global Warming’s Six Americas survey (Maibach et al.,
2009), from the original VBN articles (Stern et al., 1999; Stern, 2000), and one question
devised by the author. The observed variables measured respondents’ frequency of taking
public actions to mitigate climate change. Actions included contacting elected officials,
voting, donating time and money to organizations, and signing petitions. Questions were
answered either on a scale of 0 (None) to 4 (Many: 6+), or on a scale of 1 (0% of the
time) to 5 (100% of the time) with 0 (Did not have an opportunity). Table 3.1 depicts the
items in the “Environmental Citizenship ” construct.
Table 3.1
Items in the Environmental Citizenship Latent Variable
QV?Q
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QW

2. Activism. As per Stern et al., (1999), “activism” was measured with one item that asked
about participation in demonstrations or protests. Thus, the latent variable activism was
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estimated with Q18: “Whenever you had the opportunity to attend rallies or protests to
limit global warming in the past 12 months, how many times did you do so?”
3. The Awareness of Consequences latent variable comprises seven questions that assessed
the extent to which respondents thought climate change would harm them, their family,
other people, future generations, and plants and animals. These questions were derived
from the Global Warming’s Six Americas survey (Maibach et al., 2009). Response
options were on a scale of 1 (Not at all) to 4 (A great deal). Table 3.2 depicts the items
that measure the latent variable “Awareness of Consequences.”
Table 3.2
Items in the Awareness of Consequences Latent Variable
T
V
RP?Q
RP?R
RP?S
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4. The Ascription of Responsibility latent variable was operationalized by three questions
adapted from Steg, Dreijerink, and Abrahamse (2005) and Truelove (2009). Questions
were designed to measure level of responsibility felt for causing climate change on a
scale of 1 (Strongly disagree) to 6 (Strongly agree). Table 3.3 depicts items that estimate
the latent variable “Ascription of Responsibility.”
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Table 3.3
Items in the Ascription of Responsibility Latent Variable
RQ?Q (7)'7"4#)-.+-)3!-(")3.!.'#..#)(.?
RQ?R &+-/&7-.+)(.#&)-!&)&5-'#(!?
RQ?S )/)(&7/"!)4-('(/(#(3./-7--.+)(.#&)-!&)&5-'#(!3/'/))?

5. I defined four scales to estimate Self-efficacy, Personal response efficacy, Collective
efficacy, and Collective response efficacy latent variables. As explained in the literature
review, these four efficacy latent variables are not standard components in the VBN
model. Each form of efficacy was operationalized by a set of questions that I devised or
were adapted from Truelove (2009). Additionally, three questions, noted below, were
taken from the Global Warming’s Six Americas survey (Maibach et al., 2009).
(1) Self-Efficacy was estimated through Q24.1, a five-part question, which asks “Please
rate your CAPABILITY to engage in these actions to reduce global warming:
CONTACTING government officials, VOTING, signing PETITIONS, DONATING
time or money, and attending RALLIES.” Response options were on a scale of 1 (Not
at all capable) to 5 (Extremely capable).45
(2) The Personal Response Efficacy Scale estimated each respondent’s perceived
effectiveness of his/her past and future public actions on a scale of 1 (Not effective)
to 5 (Extremely effective). This scale also asked respondents how effective a list of
public actions would be at reducing global warming if the respondent devoted a
significant amount of effort to the action. Response options were 1 (Not effective) to

45

The latent variable “Self-efficacy” was measured with fewer questions than the three other efficacy variables
because it contains fewer components than the other efficacy variables. For example, personal response efficacy
beliefs could be a combination of outcome beliefs of past, present, and future engagement plus willingness to act.
Additionally, collective efficacy and collective response efficacy beliefs could involve beliefs about the ability and
impact of different entities, not just oneself as measured in self-efficacy (e.g., Bandura, 1986).
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5 (Extremely effective). Lastly, the scale asked how willing each respondent is to
engage in public mitigation action on a scale of 1 (Not at all willing) to 5 (Extremely
willing). Table 3.4 depicts the items in the personal response efficacy latent variable
Table 3.4
Items in the Personal Response Efficacy Latent Variable
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(3) The Collective Efficacy Scale estimated respondents’ beliefs about the capability of
others to take public action on a scale of 1 (Not at all capable) to 5 (Extremely
capable) and on a scale of 1 (Strongly disagree) to 6 (Strongly agree). Question 25.4
in Table 3.5 is from the Global Warming’s Six Americas survey (Maibach et al.,
2009). Table 3.5 depicts the items that measure the latent variable collective efficacy.
Table 3.5
Items in the Collective Efficacy Latent Variable
RT?S  )-#(.('#&7/)(!!#((4#-)('(/&#/#8(."#+(
/#4#.'
RU?Q 3'(."4/"#&#/7/)-3!&)&5-'#(!?
RU?T -')(/.//!)4-('(/"./"#&#/7/)-3!&)&5-'#(!
RU?V "-&!)4-('(/"./"#&#/7/)-3!&)&5-'#(!

(4) Collective Response Efficacy is the final type of efficacy estimated. The
measurement scale comprised three sets of questions: 1) effectiveness of public
actions of Vermonters and Americans on a scale of 1 (Not at all effective) to 5
(Extremely effective), 2) willingness of others to engage in public actions on a scale
of 1 (Not at all willing) to 5 (Extremely willing), and 3) agreement of statements
about the willingness of other people and entities to reduce climate change on a scale
of 1 (Strongly disagree) to 6 (Strongly agree). Questions 25.2 and 25.3 in Table 3.6
are from the Global Warming’s Six Americas survey (Maibach et al., 2009). Table
3.6 contains the items in the collective response efficacy latent variable.
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Table 3.6
Items in the Collective Response Efficacy Latent Variable
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6. I developed the Personal Norms Scale to tap respondents’ sense of personal obligation to
take public mitigation action. Response options were on a scale of 1 (Not obliged) to 5
(Extremely obliged). Table 3.7 contains the items that estimate the latent variable
personal norms.
Table 3.7
Items in the Personal Norms Latent Variable
RW?Q
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7. The latent variable Perceived Descriptive Social Norms is not a component in the original
VBN model. I developed a set of questions to estimate respondents’ perception of how
many people similar to them have taken a variety of public mitigation actions in the past
12 months. Response options were on a scale of 1 (None) to 6 (Most). See Table 3.8 for
items comprising the latent variable.
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Table 3.8
Items in the Perceived Descriptive Social Norms (PDSN) Latent Variable
RV?Q
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8. The Values Scale in the present study contained the three different value orientations
relevant for understanding environmental beliefs, intentions, and actions: altruistic,
biospheric, egoistic (de Groot & Steg, 2008). Following other studies that examined how
values influence beliefs, intentions, and actions (de Groot & Steg, 2008; Stern & Dietz,
1994b; Stern, 2000) this study measures three distinct value orientations. De Groot and
Steg (2008) adapted Stern, Dietz, and Guagnano's (1998) brief inventory of values that
was based on Schwartz's original scale (1992). While there is theoretical ground for
separate value orientations, de Groot and Steg’s version appears to be the only value
scale that empirically supports three distinct value orientations (i.e., biospheric, altruistic,
egoistic). The instructions on the scale ask respondents to indicate how important 13
values are as a guiding principle in their lives. Response options were on a scale of -1
(Opposed to my values) to 7 (Supreme importance). See Tables 3.9 – 3.11 for the
associated items for each of the three value orientation latent variables.
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Table 3.9
Items in the Altruistic Latent Variable
RX?Q
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Table 3.10
Items in the Biospheric Latent Variable
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Table 3.11
Items in the Egoistic Latent Variable
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9. The Ecological Worldview Scale as modified by Stern et al., (1999). Using five items
from Dunlap’s 12-item scale (Dunlap, Van Liere, Mertig, & Jones, 2000), Stern and
colleagues created a short version of the New Ecological Paradigm (NEP) scale to
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measure ecological worldviews (α = 0.73).46 Response options for the original NEP scale
and the Stern et al. NEP scale were on a scale of 1 (Strongly disagree) to 4 (Strongly
agree). Table 3.12 depicts the items measuring the ecological worldview latent variable in
this study. These are the same five items that Stern et al. used.
Table 3.12
Items in the Ecological Worldview (NEP) Latent Variable
RY?Q &.#(#/7)3-&4&)!-'(/5#/"")/")&&)5#(!.//'(/.>".)D
&&J)&)!#&-#.#.J#(!"3'(%#(".(!-/&76!!-/?
RY?R )5'3")7)3!->"-/"#.&#%.+."#+5#/"&#'#/-))'(
-.)3-.;
RY?S )5'3")7)3!-> /"#(!.)(/#(3)(/"#-+-.(/)3-.<55#&&.))(
6+-#('$)-)&)!#&/./-)+"
RY?T )5'3")7)3!->"&()(/3-#../-)(!()3!"/))+5#/"/"
#'+/.)')-(#(3./-#&(/#)(.;
RY?U )5'3")7)3!-> 3'(.-.4-&73.#(!/"(4#-)('(/;
10. Demographic questions were drawn from the original Six Americas research (Maibach et
al., 2009). These were not used to estimate latent variables, but the influence of
demographics on some latent variables was measured. See the survey in Appendix E for a
list of the demographic questions.


46

“To develop scales, we followed Armor’s (1974) method with some modifications. Candidate items were
included in a principal components analysis (PCA). The PCA was bootstrapped with 500 replications to construct
bias-corrected confidence intervals for the eigenvalues (Hall 1988; Hamilton 1992, 319-325). These confidence
intervals were used to determine the number of factors. To identify items loading on a particular factor (i.e., the
items tapping a latent variable) we used an iterated principal factors analysis, constrained to the number of factors
indicated by the bootstrapping, followed by a promax rotation. All items loading above 0.4 in absolute value on a
factor were considered as part of the factor and included in scales constructed from that factor. Scales were
constructed by adding together all non-missing responses and dividing by the number of valid responses. This
produces a scale with the same range as the original variables (either 1-4 or 0-1) and allows creation of a scale even
when some items comprising the scale are missing” (Stern et al., 1999, pp. 86-87).



99

Response options in the survey were as consistent as possible. The scales that I created
had response options with five- or six-point scales. Most scales from other sources had five- or
six-point scales as well. However, three scales from other sources varied from that: one had a
four-point scale, one had a seven-point scale, and one had a nine-point scale. If the responses are
summed, the measures should be the same. However, since parceling uses standardized loadings
(and not summation), response scales with different numbers of response options are acceptable
(Schumaker & Lomax, 2010). See Appendix E for a copy of the survey with response options.
Electronic Survey
•

According to Schaefer and Dillman (1998), Internet-based surveys have a number of
advantages over paper surveys including:

•

Providing quicker response times compared to postal mail surveys;

•

Typically receiving much longer replies to open-ended question than paper versions;

•

Offering a lower cost option than mail surveys; and

•

Web survey data can be tracked more easily than paper surveys.

One argument against the use of electronic surveys is that the sample might be skewed
towards those that have a computer and Internet access. However, based on prior research
reporting demographics of the Alarmed segment (Maibach et al., 2009), most, if not all of the
Alarmed individuals in this study should meet these requirements. Dillman et al. (2009) note that
internet questionnaires have often been used to survey specific populations of interest with high
internet access rates and skill levels. Thus using electronic web-based surveys for the Alarmed
segment of the American population is appropriate.
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Data Collection
Survey Pretests
The survey was approved by Antioch University New England’s Institutional Review
Board and then pretested to identify and eliminate any potential problems. The survey was
pretested in two ways: 1) using cognitive interviews during and after respondents completed the
survey, and 2) traditional survey pretest with pilot data collection. Procedures and findings from
the pretests are explained below. The pretest groups were as similar to the target survey
respondents as possible. Table 3.13 provides information about the respondents of the traditional
survey pretest.
Cognitive interviews. In April 2011, ten Antioch University New England graduate
students who were enrolled in the course “Environmental Studies 899: Dissertation Seminar”
completed the online survey. Cognitive interviewing is a technique in which the survey creator is
present while each respondent individually completes the survey. I conducted these ten cognitive
interviews one-on-one. I asked respondents to talk through the survey as they took it, sharing
reactions, pointing out anything that was confusing, and offering feedback about the survey as a
whole. Thus, cognitive interviews are used to assure that respondents understand the instructions
and questions, and that respondents are able to answer (Collins, 2003).
Although some respondents mentioned that they would like to see the term “global
warming” in the survey changed to “climate change,” the term “global warming” was retained
for three reasons. The first reason is that the Yale/Mason 15-item screener that determines if a
respondent is “Alarmed” needs to be used verbatim, and it contains the term “global warming.”
Second, using the term “global warming” throughout the survey provides consistency across the
questions and avoids the possibility that respondents would become confused by the change in
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wording. Lastly, it provides results that can be compared with those from the Global Warming’s
Six Americas studies. Some respondents did not like de Groot and Steg’s (2008) value scale
because they thought that the words in parentheses did not always accurately describe the
corresponding value. However, it appears to be the only value scale that empirically supports
three distinct value orientations. Additionally most studies assessing environmental values use de
Groot and Steg’s value scale or an earlier version of it. Therefore, I retained the de Groot and
Steg value scale. Although most respondents thought that the questions in the “Environmental
Concern” (EC) scale were repetitive with the questions in the “Awareness of Consequences”
(AC) scale, and that the survey was too long, no questions were removed for the next pretest
because I wanted to empirically evaluate the inclusion of both the AC and EC scales.
Traditional survey pretest. Based on feedback from the cognitive interviews regarding
clarity and formatting of a few questions, I edited the wording and formatting of some potentially
problematic questions. In May 2011, the survey was pretested electronically with college
students from American River College, CA, Clark University, MA, University of New
Hampshire, and University of Pittsburgh, and participants at a climate change workshop at
Wesleyan University, CT. Fifty-two of 87 potential respondents completed the survey for a
response rate of 60%. Thirty-six of the 52 fell into the “Alarmed” segment. Table 3.13 contains
respondent profiles for the second pretest. Table 3.14 contains the distribution of second pretest
responses by segment.
Table 3.13
Traditional Pretest Respondent Profiles
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Table 3.13 Continued.
$&*( !+
!-)3+



QXDRT
RTDST
SUDTT
TUDUT
UUDVT
)/&

3/#)(
../"("#!"."))&
)')&&!

"&)-I.!-

)'!-3/."))&

-3/!-

)/&

((3& )3.")& ()'

../"(MRU<PPP

MRU<PP/)&../"(TP<PPP
MTP<PPP/)&../"(VP<PPP

MVP<PPP/)&../"(XU<PPP
4-MXU<PPP
3/)/&
#..#(!
)/&
//).#(

&#)-(#
)((/#3/

#(

-7&(

.."3.//.

5 '+."#-

5)-%

((.7&4(#

") .&(

-')(/

)&#/#&#&#/#)(

+3&#(
')-/

(+((/

)+-/7C)/#(/-./

/"-<+&..+#7>

)/&


-$* *%,

QY
SV?U
QS
RU?P
X
QU?T
V
QQ?U
V
QQ?U
UR
QPP?P

Q
Q?Y
RQ
TP?T
X
QU?T
W
QS?U
QU
RX?X
UR
QPP?P

QY
SV?U
T
W?W
W
QS?U
QP
QY?R
QP
QY?R
UP
YV?R
R
S?X
UR
QPP?P


QW
SR?W
R
S?X
R
S?X
Q
Q?Y
QP
QY?R
QQ
RQ?R
R
S?X
S
U?X
Q
Q?Y
S
U?X


S
U?X
RP
SX?U
QT
RV?Y
QP
QY?R
U
Y?V
UR
QPP?P



103

Table 3.14
Distribution of Pretest Responses by Segment
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Based on the SEM analyses of the pretest responses,47 I finalized the survey edits.
Specifically, I removed Schultz's (2001) “Environmental Concern” (EC) scale because SEM
analyses indicated that EC detracted from the modified VBN model, and that the modified model
fit the data better without it. The relationships between the variables were significantly less with
EC in the model. The removal of the EC scale also shortened the survey, which coincides with
what the cognitive interviewees suggested.
Additionally, correlations above 0.9 within the EC scale suggest that the questions in the
EC scale were asking the same question in different ways. Very high correlations between the
EC and AC scale suggest multicollinearity; the scales may be measuring the same construct. This
information is in-line with the cognitive interviewees feeling as though the AC questions and EC
questions were repetitive.
The EC scale contained 12 items. Although one possibility could have been to decrease
the number of items, the author of the EC scale indicated that all of the items should remain in
the scale (W. Schultz, personal communication, April 6, 2011). Without the option to modify the

47

SEM model with the construct Environmental Concern had a chi-square value of 208,011.11 with 4717 df (p =
0.00). The RMSEA was greater than 1, the CFI was 0.00, and the SRMR was 0.98. The revised model without the
EC construct had a chi-square value of 16,162.61 with 491 df (p=0.00). The RMSEA for this model was 0.076, the
CFI = 0.80, and the SRMR was 0.07 indicating a better fit. See Table 3.5. “Explanation of model fit indices” for a
detailed description of these model tests.
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scale, and based on empirical evidence and pilot study responses, I removed the EC scale from
the final survey. Since the final survey was different from the pilot survey, I did not combine any
pretest data with the final data.
Population and Sampling
Vermont residents in the Alarmed segment were the defined population for the final
survey. Targeting people in the Alarmed segment instead of using a nationally representative
sample of Alarmed offered a much higher probability of finding an Alarmed individual with each
respondent.48 For instance, I targeted Alarmed individuals in the current study, and of the 1756
respondents who completed the survey, approximately 60% or 880 of those respondents were
categorized as Alarmed. However, if I had used a nationally representative sample, only
approximately 13% of the respondents may have been categorized as Alarmed (Leiserowitz,
Maibach, Roser-Renouf, & Hmielowski, 2012).
Additionally, I chose to sample Vermont residents in the Alarmed segment instead of
Alarmed individuals within the entire United States because I could more densely canvass the
state sample, reaching a more diverse group of respondents. Specific avenues for eliciting
responses from a deep and diverse sample population were chosen based on Maibach et al.’s
(2009) findings about the Alarmed segment’s demographics, social characteristics, media use
and information seeking habits. Thus, I sought Vermont residents who:
•

Are members of environmental organizations with state chapters (e.g., Sierra Club,
National Wildlife Federation, 350.org);


48

The original value belief norm study (Stern et al., 1999) is the only VBN study (out of nine) that I have located
that used a nationally representative sample. Thus, a nationally representative sample is not necessary to contribute
to the VBN literature.
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Are members of other organizations (e.g., environmental education organizations,
Vermont Farm Bureau, League of Women Voters, Vermont Farm and Ranch Land
Protection Program, Food co-op members, Vermont Public Radio listeners, Vermont
science museums, socially responsible and community-owned businesses, Vermont
Interfaith Power and Light, VT flood assistance programs);

•

Attend one of the state’s institutions of higher education;

•

Belong to town listservs; or

•

Respond to an advertisement on Facebook.

See Appendix F for a list of organizations contacted and a list of topics on Facebook that were
used to target Alarmed survey respondents.
Although this study focuses on Alarmed Vermont residents, Alarmed individuals in
Vermont are similar to other Alarmed Americans country-wide regarding “what they believe
about global warming, how engaged they are with the issue, what they are doing about it, and
what they would like to see the United States do about it” (Maibach et al. 2009, p. 3).
Additionally, while the demographics from the Vermont Alarmed segment in the present study
were very similar to the demographics from the nationally representative sample of Alarmed,
audience segment is a better indicator of what people think and do about climate change than
demographics49 (Maibach, Leiserowitz, Roser-Renouf, & Mertz, 2011). In the Maibach et al.
(2009) study, the national demographics between all six segments (Alarmed, Concerned,
Cautious, Disengaged, Doubtful, and Dismissive) were quite similar; but what clustered the
groups into segments were their similarities in beliefs, engagement, action, and desired action
regarding climate change. Thus individuals in the same segment are similar in terms of beliefs,

49

For example, socio-demographics explained 1% of the variance in policy support. Political ideology explained
12% of the variance in policy support. Audience segment explained 41% of variance in policy support.
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engagement, and action regarding climate change regardless of demographics such as state of
residence.
Contacting potential respondents. When I could obtain individual email addresses (e.g.,
from a list of environmental studies conference attendees), I directly contacted individuals and
generally followed Dillman et al.'s (2009) implementation protocol for electronic surveys. This
protocol includes considerations such as personalizing e-contacts and multiple contacts with
varied messages. Since the optimal timing sequence for initial contact and reminders for Web
surveys has not yet been determined (Dillman et al., 2009, p. 279), I followed Dillman et al.’s
implementation protocol for mail surveys. Thus, when possible, I used a three-contact strategy.
The first contact introduced the survey, and highlighted the importance of responding. The
second contact was a reminder/thank-you message. The third contact stated that there a short
time remained until the survey closes. Ten days after the first round, I sent a reminder and thank
you note. The third and final reminder/thank you notes were sent one week later. The survey was
open from October 18, 2011- November 29, 2011. While the survey was open, no major news
events occurred that might have impacted responses. However, six weeks prior to launching the
survey, Hurricane Irene caused extensive widespread flooding and damage in Vermont. I
consider the impact of this in the discussion in Chapter Eight.
When specific contact information for individuals was not available, I sought respondents
by: contacting directors of organizations (and asking them to pass information to their members),
posting information and a request to complete the survey on listservs and in newsletters, and
placing advertisements on Facebook. If potential respondents clicked on the URL of my survey
when reading a listserv message, they were taken to the survey. If Facebook users clicked on an
advertisement for my survey on their Facebook page, they were taken to the survey. Dillman et
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al. (2009, p. 272) note that there are “various ways contacts can be sent to ask people to complete
a questionnaire on the Web, and the right choice depends on the specific survey situation.” These
avenues for seeking Alarmed respondents were appropriate given the target audience.
Responses
Structural equation modeling requires a large sample size, although recommendations of
exactly how large the sample should be are inconsistent. Hatcher (1994) suggests there should be
a ratio of at least five respondents for each parameter to be estimated, or a minimum of 200.
Other conservative estimates generally indicate 15 cases per measured variable (Bentler & Chou,
1987; Tabachnick & Fidell, 2001), while Quintana and Maxwell (1999) also recommend a
minimum of 200 participants. More liberal recommendations (Anderson & Gerbing, 1984) report
that a sample size of 150 is sufficient for obtaining a proper solution for models with three or
more indicators per factor. Based on these recommendations, and because I had between 105127 estimated parameters, I established a floor of 500 survey respondents in the Alarmed
category. Of the 1756 respondents who completed the survey, 59.9% or 880 of those respondents
were categorized as Alarmed. After listwise deletion (i.e., removing respondents if they skipped
one or more questions), the final sample size was 702. See Table 3.15 and Figure 3.2 for
descriptive statistics on responses.
Table 3.15
Descriptive Statistics regarding Responses
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Figure 3.2. Number of survey responses for approximately two week time periods while survey
was open Oct. 18, 2011-Nov. 29, 2011.
Data Analysis
Overview of Structural Equation Modeling (SEM)
Structural equation modeling (SEM) allows researchers to quantitatively test and
compare theoretical models. SEM models portray relationships between latent variables and
observed variables, and relationships between latent variables (Schumacker & Lomax, 2010).
The basic goal of SEM is “to determine the extent to which the theoretical model is supported by
sample data” (Schumacker & Lomax, 2010, p. 2).
Researchers (Goldberger, 1973; Iacobucci, 2009; Schreiber et al., 2006; Ullman, 2001, p.
200) describe six situations in which SEM is a useful data analysis strategy:
•

When the researcher is interested in multiple paths (in the same model) among latent
variables;

•

When the observed variables contain measurement errors. [All observed variables contain
measurement error, however regression models do not separate measurement error from
error attributable to a model’s lack of fit, whereas SEM accounts for measurement error
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by separating the relationships between latent variables (structural model) from the factor
analysis part of the model (measurement model), and structural equation models include
terms representing measurement error];
•

When error terms (or unexplained variances) from one question may be related to an
error term from another question;

•

When important predictor/explanatory variables may have been omitted from the model,
and the researcher wants to test the effect of including the variables;

•

When the hypothesized model includes unobserved (latent) variables; and

•

When the researcher wants to fit and comparatively test competing models.

All six factors were present in this study. Additionally, Ullman (2001, p. 656) notes “[w]hen the
phenomena of interest are complex and multidimensional, SEM is the only analysis that allows
complete and simultaneous tests of all the relationships.” Therefore, I developed a series of
structural equation models to test the hypotheses, and analyzed the models in five stages.
Five Stages of Data Analysis
The five stages of data analysis were:
(1) Identification of the Alarmed segment;
(2) Pre-analysis data examination and data preparation;
(3) Validation of the measures/testing the measurement models;
(4) Assessment and comparison of the structural path models (the theoretical models); and
(5) Assessing the influence of demographics, and a comparison of Alarmed actors vs. nonactors.
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Stage One: Audience segmentation. Using Latent Class Analysis,50 a cluster analysis
tool for categorizing data (Magidson & Vermunt, 2002), Maibach, Leiserowitz, Roser-Renouf
and Mertz (2011) identified six distinct groups of respondents with similar beliefs, level of issue
involvement, behaviors, and preferred societal responses regarding climate change. These six
segments formed a continuum from a segment who is very worried about climate change and
taking measures to address it (Alarmed) to a segment who is convinced that climate change is not
happening and actively oppose a national response to climate change (Dismissive). Along the
continuum, these six audience segments are: Alarmed, Concerned, Cautious, Disengaged,
Doubtful, and Dismissive.
Once Maibach, Leiserowitz, Roser-Renouf and Mertz, (2011) identified the audience
segments, they used discriminant function analysis to determine which variables discriminated
between the six segments. By seeking combinations of variables whose values are close within
groups and far apart between groups, the authors determined key questions for the segment
identification tool. The 15-item identification tool for the Alarmed segment has 85.6% accuracy
(Maibach, Leiserowitz, Roser-Renouf, & Mertz, 2011).
Using the SPSS scripts that run the discriminant functions [provided in Maibach,
Leiserowitz, Roser-Renouf, Mertz and Akerlof's (2011) screening tools manual], responses to the
first fifteen questions in this study (i.e., the segment identification tool) were analyzed, and
segments were determined. Approximately sixty percent of the survey respondents fell into the
Alarmed segment. A new data set was created using only the cases that belonged to the Alarmed


50

The goal of Latent Class Analysis is to organize group s of respondents with similar characteristics. Based on the
response pattern for each class, the researcher can name and describe the classes. Then researchers can figure out
who belongs to each class by determining probability of class membership for each person (Magidson & Vermunt,
2002).
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group. This data set contained 880 responses. See Figure 3.3 for percentages of the original 1756
respondents in each segment.
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Figure 3.3. Percentage of 1756 survey respondents in each audience segment.
Stage Two: Pre-SEM analysis: Data examination and data preparation. Once the
data set was trimmed to only those respondents in the Alarmed category (N = 880), data were
checked for accuracy, missing values, outliers, normality, multicollinearity and singularity.
Frequencies were run on each of the variables to look for outliers. Means, standard deviations,
kurtosis and skewness values were examined.51 In general, there were no major problems with
the normality of the data, and minor issues were addressed. Chapter Four provides a detailed
discussion about the procedure and results of Stage Two.
Stage Three: A validation of the measures (i.e., testing the measurement models).
Researchers use SEM to focus on relationships between theoretical variables by controlling for
the effects of measurement error (Schreiber et al., 2006, p. 324; Williams & O’Boyle Jr., 2008, p.
233). This is done is by first testing the measurement model and then testing the structural path

51

“Skewness has to do with the symmetry of the distribution; a skewed variable is a variable whose mean is not in
the center of the distribution. Kurtosis has to do with the peakedness of a distribution; a distribution is either too
peaked…or too flat” (Tabachnick & Fidell, 2001, p. 73).
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model (theoretical model). The measurement model defines the relationships between the latent
variables and the observed variables. The structural path model defines the relationships between
latent variables (the theoretical model). In SEM, the measurement model is also a confirmatory
factor analysis model (CFA) (see Figure 3.4). CFA indicates whether the observed variables (i.e.,
survey questions) accurately and reliably measure the latent variables that make up the structural
part of the model. In measurement models/CFA models, latent variables are graphically depicted
with an oval, and observed variables are depicted with a rectangle. Circles often represent
measurement errors in the observed variables. The straight line pointing from a latent construct
to the observed variables in the measurement model indicates the effect of the latent construct on
the observed variables. The reliability and validity estimates are computed from these results.
Through reliability and validity measures, CFA can help answer questions (from Schumacker &
Lomax, 2010, p. 185) such as:
•

“To what extent are the observed variables actually measuring the hypothesized latent
variable?” For example, how well do survey questions 27.1-27.7 measure the latent
construct Personal Norms?

•

“Which variable is the best measure of a particular latent variable?” For example, is
Q27.1 a better measure of Personal Norms than Q27.2?

•

“To what extent are the observed variables actually measuring something other than the
hypothesized latent variable?” For example, does the set of questions designed to
measure Personal Norms also measure something else? This “error” is depicted in Figure
3.4 as “e.”
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Figure 3.4. Generic example of CFA/measurement model with “e” illustrating measurement
error (Schreiber et al., 2006, p. 324). The curved arrows in represent the unexplained and
unanalyzed covariances between the exogenous (independent) constructs. Curved arrows are also
present in structural models. Reproduced with permission (see Appendix A).
Stage Three of data analysis, therefore, involved constructing measurement models and
analyzing the reliability and validity of the measures. The results of this analysis are contained in
Chapter Five. Reliability and validity tests were used to determine consistency and accuracy of
the measurement instruments. Table 3.16 includes explanations of the reliability and validity
tests conducted in this study. More information about the results of the reliability and validity
tests is in Chapter Five.
Table 3.16
Explanation of Reliability and Validity Tests Conducted in This Study
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Table 3.16 Continued.
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Note. Internal consistency reliability (including all types of reliability above) calculates a
reliability estimate based on one test administration (as opposed to test-retest reliability) (Brown,
1996).
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SEM researchers choose from three main strategies for connecting latent variables with
their indicators, and they often opt to use more than one strategy. Figure 3.5 depicts the two
strategies used in this study. A central concept in the strategies is “parceling” or the grouping of
two or more items (observed variables) into a set of items called a parcel. The first strategy to
connect latent variables with their individual items is total disaggregation. This involves using
“each item from a scale as an indicator of the latent variable” (Williams & O’Boyle Jr., 2008, p.
233). In this study, an item is an individual question. The second strategy is partial
disaggregation, which involves combining “small sets of items from a scale to form indicators
which are referred to as parcels” (Williams & O’Boyle Jr., 2008, p. 233). The third strategy is
total aggregation, which involves combining “all the items from the scale to form a single
indicator” (Williams & O’Boyle Jr., 2008, p. 233). “In a totally disaggregated model, each item
serves as an indicator for a construct. In a partially disaggregated model, several items are
summed or averaged resulting in parcels. These parcels are then used as indicators for
constructs” (Coffman & MacCallum, 2005, p. 236).
In Figure 3.5, total disaggregation shows that each of the nine items (I1 – I9) is linked to
the latent variable via a factor loading (FL1). The factor loading value indicates the strength of
the relationship between the latent variable and the item. In the same figure, partial
disaggregation shows that sets of three items were combined to create three parcels (P1-P3) for
which factor loading scores are estimated (FL1). With this approach, researchers use the sum or
average of items in each parcel, and then factor loadings and unique variances (i.e., error terms in
this figure depicted as “u”) are estimated for the three parcels (Williams & O’Boyle Jr., 2008).
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Figure 3.5. The two disaggregation strategies used in the present study (adapted from Williams
& O’Boyle Jr., 2008, p. 234). Reproduced with permission (see Appendix A).
The primary reason to use parcels is to reduce the complexity of the measurement model.
If latent variables have a large number of items, it can make the model too difficult to estimate
accurately. Additionally, item parcels are likely to have smoother distributions and higher
reliabilities than the original disaggregated items (Savalei & Bentler, 2006, p. 342) Advantages
and disadvantages to using parcels are outlined in Table 3.17.
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Table 3.17
Advantages and Disadvantages to Using Parcels
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Note. Information in table is from Little, Cunningham, Shahar and Widaman (2002).
Williams and O’Boyle Jr. (2008) and Bandalos & Finney (2001) argue that if researchers
want to understand the relationships between observed and latent constructs, then the total
disaggregation model is more useful, but if researchers are interested in the relationships among
latent variables a partial disaggregation model is preferred. Since the primary goal of this study is
to understand the relationships between latent variables, and based on the numerous other
advantages to the partial disaggregation approach, I parceled as many latent variables as
possible. Parceling simplified the measurement model while keeping the structural model intact.
Since the use of partial aggregation models requires the latent variables to be unidimensional
(Williams & O’Boyle Jr., 2008), the latent variables in the present study were tested for
unidimensionality. Not all the latent variables in the study were unidimensional. Therefore, items
were removed from those latent variables to make them unidimensional, and this removal often
left enough items to measure the variable but fewer items than needed to parcel. The latent
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variables that were unidimensional and contained enough items to parcel were parceled. (This
process is described in Chapter Five.) Leaving some items unparceled can be advantageous
because some detail can be retained. Thus, as with many other researchers, I used a combination
of total disaggregation and partial disaggregation, as depicted in Figure 3.5. Table 3.18 contains
a breakdown of which latent variables were left totally disaggregated which ones were partially
disaggregated.
Table 3.18
Totally Disaggregated and Partially Disaggregated (Parceled) Latent Variables
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There were two measurement models: one without parcels (total disaggregation) and the
revised measurement model (with some parcels). Both models were tested to see which
measurement model was more reliable and valid, and thus fit the data better. The revised
measurement model with some parcels was better, so I retained it. Chapter Five provides a
detailed discussion about this procedure and the results of Stage Three of Data Analyses:
Validation of the Measurement Models.
Stage Four: Assessment of the structural models. Structural models stipulate
relationships between the latent variables as suggested in theories and hypotheses. Once the
measurement model indicated that the latent constructs were measured well, I examined the
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structural (theoretical) models to see how the latent constructs relate, and how well the models
reflected the data. In order to evaluate the extent to which the models can be considered an
acceptable means of data representation, structural equation methodology uses a number of
inferential and descriptive indices (Raykov & Marcoulides, 2000, p. 33). See Table 3.19 for the
indices used in this study. Model fit indices are used to evaluate both the measurement models
and the structural models within structural equations. For the measurement models, the focus is
on the relationships between observed and latent variables. For the structural models, the focus is
on the relationships between latent variable. The model fit indices reflect how parsimonious the
model is, how well the model represents the collected data, and how it compares to other
competing models. The model fit indices indicate how well a model fits a set of observations. A
measure of goodness of fit often reports the difference between observed values in the actual
data and expected values under the model being tested (Kenny & McCoach, 2003). While these
indices are valuable, most analysts caution against strict reliance on cutoffs (Kenny & McCoach,
2003).
For the present study, once I had measurement models that fit the data well, I examined
the relationships between the latent variables (e.g. AR  PN). In other words, having obtained a
good measurement model fit, I could then test the hypothesized structural models to see if the
relationships between latent variables were supported by the survey data (Schumacker & Lomax,
2010). Testing the structural model is done through path analysis. The path model represents the
structural relationships between latent variables. The model fit indices allow researchers to
determine how well the model fits the data. Figures 3.7 through 3.15 depict the structural models
that I proposed based on theory. Hypotheses that correspond to each model are included below
each appropriate structural model depicted in the figure.
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Table 3.19
Explanation of Model Fit Indices used in Present Study
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The simplest strategy for investigating a research question using SEM is to create a single
model based on theory, test it against empirical data, and use the model fit indices to judge the
support for the hypotheses (Werner & Schermella-Engel, 2010). However, since other
theoretically plausible models could fit the data just as well as the original model, it is often not
sufficient to test just one model but more appropriate to analyze several competing models and
compare results (L. Williams, personal communication, May 12, 2012). I used the chi-square
difference test to compare competing models in this study. This test reveals which model fits the
data significantly better than the other competing models.
The chi-square difference test is only meaningful when comparing nested models. Nested
models are equivalent models except that one model has a subset of free parameters that are
fixed or constrained (i.e., not free) in the other model (Maruyama, 1998, p. 235). For example,
when comparing a less restricted model (e.g., Model B: VBN plus self-efficacy as depicted in
Figure 3.8) to an alternate, more restricted model (Model A: Original VBN as depicted in Figure
3.7), the paths in Model A from self-efficacy to citizenship behavior, activism, and personal
norms would be set to 0 which means they would not be estimated and would not appear in the
model; the same paths in Model B would be set free (i.e., they would be estimated), and they
would be depicted in the model. Figure 3.6 shows the right side of both models and indicates
paths set to 0 (not estimated) as a dotted line. The dotted lines (paths) do not appear in Figures
3.7 or 3.8 because they are set to 0. Figure 3.6 shows that more of the paths in Model A are set to
0 than in Model B. Therefore, since they have the same measurement model, Model A (more
restricted) is nested in Model B (less restricted). The models compared in this study are shown
below in Table 3.20. Models A-H are nested in Model I.
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Figure 3.6. Estimated and non-estimated paths in Model A and Model B. Paths set to 0 (not
estimated) are depicted as dotted lines. Estimated paths are solid. In structural models, paths set
to 0 do not appear in the model.
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Table 3.20
Structural Models to be Compared
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Chi-square difference tests were conducted by obtaining the difference in chi-square
values and degrees of freedom between competing models (e.g., Models A and B). The
differences in χ2 and degrees of freedom were checked manually for significance using a chisquare table. If a χ2 difference was significant, the null hypothesis of equal fit for both models
was rejected and the larger model with more freely estimated parameters (e.g., Model B) was
retained. If a χ2 difference was not significant, then the models fit equally well, statistically, so
the parameters (paths) in question can be removed (set to 0) and the smaller model (e.g., Model
A) would be retained (Werner & Schermella-Engel, 2010).
In addition to chi-square differences, the Akaike Information Criterion (AIC) (Akaike,
1974; Akaike, 1987) was used to assess model fit for the model comparisons. The AIC adjusts
the χ2 value for the number of parameters; thus is not as influenced by sample size as chi-square.
When comparing models based on the same data, the model with the lowest AIC value is
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considered the best fitting model. Below are more detailed descriptions and figures for each
structural model. Corresponding main hypotheses are included below each model. Hypotheses
about individual paths in each model are contained in Appendix D.
Model A: Original Value-Belief-Norm (VBN) model (adapted from Stern, 2000). In the
original VBN model, activism and environmental citizenship are dependent on personal norms
(PN). PN is dependent on beliefs and values. Beliefs include ascription of responsibility (AR),
adverse consequences for valued objects (AC) and ecological worldview (NEP). Beliefs are
dependent on values which are depicted as three types: altruistic, biospheric, and egoistic.

Figure 3.7. Structural Model A: Original value-belief-norm model (adapted from Stern, 2000).
Associated hypothesis:
H1: The original VBN model will provide an acceptable fit to the data.
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Model B: Original VBN plus Self-Efficacy.

Figure 3.8. Structural Model B: Original VBN plus self-efficacy
Associated hypothesis:
H2: Integrating self- efficacy into the original VBN model between AR and PN will increase the
model’s ability to explain environmental citizenship and activism in response to climate change.
Model C: Original VBN plus Personal Response Efficacy

Figure 3.9. Structural Model C: Original VBN plus personal response efficacy
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Associated hypothesis:
H3: Integrating personal response efficacy into the original VBN model between AR and PN
will increase the model’s ability to explain environmental citizenship and activism in response to
climate change.
Model D: Original VBN plus Collective Efficacy

Figure 3.10. Structural Model D: Original VBN plus collective efficacy
Associated hypothesis:
H4: Integrating collective efficacy into the original VBN model between AR and PN will
increase the model’s ability to explain environmental citizenship and activism in response to
climate change.
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Model E: Original VBN plus Collective Response Efficacy

Figure 3.11. Structural Model E: Original VBN plus collective response efficacy
Associated hypothesis:
H5: Integrating collective response efficacy into the original VBN model between AR and PN
will increase the model’s ability to explain environmental citizenship and activism in response to
climate change.

Model F: Original VBN plus four Efficacy constructs

Figure 3.12. Structural Model F: Original VBN with four efficacy constructs
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Associated hypothesis:
H6: Integrating the four efficacy constructs (i.e., self-efficacy, personal response efficacy,
collective efficacy, collective response efficacy) into the original VBN model between AR and
PN will increase the model’s ability to explain environmental citizenship and activism in
response to climate change.
Model G: Original VBN plus Perceived Descriptive Social Norms

Figure 3.13. Structural Model G: Original VBN plus perceived descriptive social norms

Associated hypothesis:
H7: Adding descriptive social norms as an exogenous predictor variable to the original VBN
model will increase the model’s ability to explain environmental citizenship and activism in
response to climate change.

129

Model H: Original VBN plus four Efficacy constructs and Descriptive Social Norms

Figure 3.14. Structural Model H: Original VBN plus four efficacy constructs and descriptive
social norms. In this model, the variable descriptive social norms is incorporated as an
exogenous variable because it is not clear that any of the variables in the rest of the model
influence descriptive social norms, but there is theoretical evidence suggesting that descriptive
social norms can impact environmental behavior (e.g., Cialdini, 2003).

Associated hypothesis:
H8: The modified VBN model that integrates self-efficacy, personal response efficacy, collective
efficacy, collective response efficacy (between AR and PN), and integrates perceived descriptive
social norms as an exogenous variable (without paths from PDSN to efficacy constructs) will
increase the model’s ability to explain environmental citizenship and activism in response to
climate change.
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Model I: Fully modified VBN: Four Efficacy constructs and Descriptive Social Norms
with paths between Social Norms and Efficacies

Figure 3.15. Structural Model I: Fully modified VBN: Four efficacy constructs and descriptive
social norms with paths between social norms and efficacies. In this model, the variable
descriptive social norms is incorporated as an exogenous variable because it is not clear that any
of the variables in the rest of the model influence descriptive social norms, but theoretical
evidence suggests that descriptive social norms can impact efficacy (e.g., Bolsen et al., 2013)
and environmental behavior (e.g., Cialdini, 2003).

Associated hypothesis:
H9: The fully modified VBN model that integrates self-efficacy, personal response efficacy,
collective efficacy, collective response efficacy (between AR and PN), and descriptive social
norms as an exogenous variable (with paths from PDSN to efficacy constructs) will increase the
model’s ability to explain environmental citizenship and activism in response to climate change.
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Stage Five: Influence of demographics, and comparison of Alarmed “actors” vs.
“non-actors.” After assessing which structural model best fit the data and explained public
actions of the Alarmed, that model (Model I) was re-estimated with the following demographic
data included: gender, age, political party, education, and income. This was done to determine
the extent to which those demographics affected efficacy, personal norms, environmental
citizenship, and activism.
Group comparisons were used to test hypotheses that four forms of efficacy and
descriptive social norms are significantly different between Alarmed “actors” and Alarmed “nonactors.” Following Roser-Renouf, Maibach, Leiserowitz, and Zhao’s (2011) focus on the
importance of contacting government officials to support climate change mitigation, actors and
non-actors in the present study were determined by the answer to Q16.1: “How many times in
the past 12 months have you ...WRITTEN LETTERS, EMAILED or PHONED government
officials to urge them to take action to reduce global warming?” People who had engaged in that
action once or more [a few times (2-3), several (4-5), many (6+)] in the past 12 months were
considered “actors.” Those who answered “none” were considered “non-actors.” I used t-tests to
investigate whether significant differences existed between the efficacy mean scores and social
norms mean scores of “actors” and “non-actors.”
I hypothesized that mean levels of efficacy (self, personal response, collective and
collective response) and perceived descriptive social norms will be significantly higher in the
“acting” Alarmed subgroup than the “non-acting” Alarmed subgroup. Specifically,
H10.1: Self- efficacy will be significantly higher in the “acting” Alarmed subgroup than
the “non-acting” Alarmed subgroup.
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H10.2: Personal response efficacy will be significantly higher in the “acting” Alarmed
subgroup than the “non-acting” Alarmed subgroup.
H10.3: Collective efficacy will be significantly higher in the “acting” Alarmed subgroup
than the “non-acting” Alarmed subgroup.
H10.4: Collective response efficacy will be significantly higher in the “acting” Alarmed
subgroup than the “non-acting” Alarmed subgroup.
H10.5: Perceived descriptive social norms will be significantly higher in the “acting”
Alarmed subgroup than the “non-acting” Alarmed subgroup.
Chapter Summary
The overarching goal of the present study is to explain what drives the public mitigation
action of people in the Alarmed segment. The present study tests the assertion that efficacy
beliefs and descriptive social norms are powerful influences on Alarmed individuals’ public
mitigation action. This was done by: 1) assessing the ability of the value belief norm theory
(VBN) to explain the Alarmed segment’s public mitigation action, 2) testing if the addition of
four efficacy variables and descriptive social norms increased the ability of the VBN model to
explain public mitigation action, and 3) examining how and to what extent efficacy and
descriptive social norms variables affected public mitigation action of Alarmed individuals. Data
were gathered in Fall 2011 through an electronic survey (created by the author) of Alarmed
Vermonters (N = 702). Structural equation modeling (SEM) was the main method used to
analyze the data. Data analysis followed five stages: 1) use of identification tool to identify the
audience segments; 2) pre-analysis data examination and data preparation; 3) validation of the
measures/testing the measurement models; 4) assessment and comparison of the structural



models; and 5) addition of demographics, and a comparison of Alarmed actors vs. non-actors.
The next chapter, Chapter Four, presents the results of the first two stages of data analysis.
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CHAPTER FOUR
RESULTS OF DATA ANALYSIS STAGE ONE: AUDIENCE SEGMENTATION
RESULTS OF DATA ANALYSIS STAGE TWO: DATA PREPARATION
Chapter Three presented the research approach and outlined the five-stage data analysis
process that was used to examine the Alarmed segment. Chapter Four presents the results of the
first two stages of data analysis (i.e., identification of audience segments, and pre-analysis data
examination and data preparation). The subsequent chapters (5-7) present the results of the
remaining three stages of the analysis. The analyses in the present study were undertaken using
the IBM PASW (SPSS) Statistics 20.0, and LISREL 8.80 computer programs.52
Data analysis Stage One: Segmentation
I obtained a sample of 1756 respondents from the online survey. Using the results from
the 15-item screening questionnaire (Maibach et al., 2009) and the SPSS syntax that runs the
discriminant functions (Maibach, Leiserowitz, Roser-Renouf, Mertz, & Akerlof, 2011), the
respondents were grouped into six segments (Alarmed, Concerned, Cautious, Disengaged,
Disengaged, and Dismissive).53 The majority of the respondents were in the Alarmed segment,
880 or 59.9%. Figure 3.3 contains the percentage of survey respondents in each audience
segment.
Of the 1756 respondents, 1469 provided demographic information. Table G.1 in
Appendix G contains the background characteristics of the original 880 VT Alarmed
respondents.54 Table G.2 contains the background characteristics of the respondents in the other

52

LISREL is an acronym for LInear Structural RELations.
Detailed instructions describing how to group respondents into segments are found in “Global Warming’s Six
Americas Screening Tools” (Maibach, Leiserowitz, Roser-Renouf, Mertz, & Akerlof, 2011).
54
I used listwise deletion to resolve the missing data issue. Alarmed respondents who did not answer every survey
question (n=178) were dropped from the data set, resulting in 702 complete cases. In Appendix G, I report the
demographics of as many respondents as possible before dropping any respondents. Table 4.4 displays
demographics of the 702 retained Alarmed respondents compared to the nationally representative Alarmed sample.
53
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five segments. For the entire sample, 37.6% of the respondents were male and 62.4% were
female. Approximately 46% of the respondents identified themselves as between 45 and 64 years
old. 3.6% were Republicans, 42.8% were Democrats, and 37.2% Independents. Approximately
41% attended graduate school, and 28.4% reported incomes over $85,000. To better understand
the Alarmed sample of 880, descriptive data for the survey questions were computed and are
shown in Appendix H. Table H.1.
Data Analysis Stage Two: Pre-analysis Data Examination and Data Preparation
The data for the Alarmed group were screened for the accuracy of the data, missing data,
outliers, normality, multicollinearity and singularity. The accuracy of the data file was checked
to confirm that data were entered correctly into the spreadsheet. This was done by reviewing the
ranges of the data and the individual values. Evaluation of the data revealed that the data were
entered correctly.
Missing Data
Although “the only really good solution to the missing data problem is not to have any”
(Allison, 2001, p. 5), missing data “is one of the most pervasive problems in data analysis”
(Tabachnick & Fidell, 2001, p. 58). Missing data can affect the reliability, validity and
generalizability of the data. Missing data can be indicative of lack of knowledge, fatigue or
sensitivity, interpretation by the respondent of the question relevance, or pure accident. Before
analyses are conducted, it should be determined if missing data are systematic or ignorable
(Tabachnick & Fidell, 2001).
In the present study, missing data analysis was undertaken to evaluate the severity of
missing data, as well as the presence of missing data patterns, as such patterns have implications
for the data analysis approach. An examination of the univariate statistics revealed many
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variables with more than 3% missing data. For example, 16.1% of respondents failed to answer
question 26.2. To determine if data were missing completely at random (MCAR), expectation
maximization was used to compute Little’s (Little & Rubin, 2002) MCAR test. If data are
MCAR then the cases with missing values have a reasonable probability of representing the
intended sample (and thus the original population) (Croninger & Douglas, 2005). If the data are
not MCAR, researchers should try to identify the pattern to the missing data. The chi-square of
Little’s MCAR test was 364.49 (df = 265, p = 0.00), which indicated patterns to the missing
data. Examination of the sample sizes for the questions revealed no missing values for the first
15 questions that were mandatory in the survey. Respondents who did not answer each of the 15
questions could not advance to the next page. The next eight questions had a few missing cases.
As the length of time it took to complete the survey increased, so did the frequency of missing
values. In other words, the highest missing values occurred later in the survey. This was true
regardless of gender, age, income, or political party. Tabachnick and Fidell (2001, p. 58) state
that the mechanism and the pattern of missing data have a greater impact on research results than
does the amount of data missing. Listwise deletion is an appropriate method to resolve missing
data issues even if the missing data are not MCAR (Croninger & Douglas, 2005). The following
section provides a rationale for and an explanation of listwise deletion.
Why use listwise deletion? I used listwise deletion to resolve the missing data issue.
Thus, Alarmed respondents who did not answer every survey question (n =178) were dropped
from the data set, resulting in 702 complete cases. Listwise deletion is considered the least
problematic way of dealing with missing data but still has drawbacks (Allison, 2001). One
drawback of this method is that it reduces the sample size. However, a sample size of 702 was
more than enough to run the necessary SEM analyses in this study. Another concern with
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listwise deletion is that the reduced sample may not be representative of the full sample
(Croninger & Douglas, 2005). Therefore, a series of t-tests were conducted on pairs of variables.
Non-significant results indicated there were no differences overall between those that completed
the entire survey and those that did not. Given that the reduced sample should be representative
of the full sample, the benefits of using listwise deletion outweighed potential drawbacks.
Listwise deletion provided a completely accurate data set that contained equal sample sizes for
all of the constructs.
While listwise deletion was the best option for dealing with missing values in this study,
two other main options existed. The first one was pairwise deletion. This process only removes
the specific missing values from the analysis (not the entire case). This method is generally not
recommended because it results in different sample sizes for each construct, which can create
problems for various statistical analyses. Specifically, when employing SEM, the parameters of
the model will be based on different sets of data with different sample sizes that can lead to
inaccurate and untenable results (Bollen, 1989). The second option for dealing with the missing
data was to substitute an estimate for the missing value. There are many ways to do this. One of
the most recent value substitution methods is use of the Expectation-Maximization algorithm
(EM). This estimates missing values based on an algorithm. Drawbacks exist with EM as well.
For example, Buu (1999) found a higher incidence of Type I errors when using EM.
Additionally, the use of EM is not recommended with data that are not MCAR (L. Williams,
personal communication, May 12, 2012).
“Even when missing data deviate from the assumption of MCAR, listwise deletion may
yield reasonable estimates of population parameters...providing that ‘missingness’ is not related
to the dependent variable...it is possible to derive accurate (parameters) and preserve the validity
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of the study’s findings.” (Croninger & Douglas, 2005, pp. 6–7). Given that: 1) a pattern of
missing data was identified (more missing responses later in the survey), 2) the pattern did not
appear to be related to the dependent variable, and 3) there were no significant differences
between respondents who completed the survey and those who missed questions, listwise
deletion was an appropriate method even though the data in this study were not MCAR.
Outliers
Outliers are individual values that fall outside the overall pattern of the data (Moore et al.,
2009). In this study, six questions contained responses that were deemed outliers. Table 4.1
contains the text of these questions.
Table 4.1
Six Questions Containing Outliers
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Two of these questions (Q29.1 and Q29.5) were removed due to lack of unidimensionality.
Three questions (Q6, Q20.4 and Q20.5) were parceled with two other questions with normal
distributions to create two “awareness of consequences” parcels. This parceling remedied the
non-normality of the three questions. The remaining question (Q25.1) was retained as an
individual item for six reasons:
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The Alarmed are considered Alarmed in part because they hold strong beliefs such as
the belief that humans have the ability to reduce climate change (Q25.1). Thus,
aggregated data around a high mean (5.41 out of a range of 0-6) is expected.

2.

“[I]f outliers are few (less than 1% or 2% of n) and not very extreme, they are
probably best left alone” (Cohen, Cohen, West, & Aiken, 2003, p. 128). There were
few outlying responses for this question.

3.

Q25.1 had the most normal of the “non-normal” distributions (see Table 4.2).

4.

The relationship between Q25.1 and its latent construct, collective efficacy, was
significant.

5.

The Cronbach’s alpha score was higher with Q25.1 included.

6.

Data transformations did not help Q25.1.

More information about all six questions can be found below in the section “Normality.”
Specific details about parceling are found in Chapter Five.
Normality. One of the assumptions in structural equation modeling is that the data follow
a normal distribution. Two aspects of normally distributed data are skewness and kurtosis.
Outliers can be identified through inspection of kurtosis and skewness. In a perfectly normal
distribution, skewness and kurtosis are equal to zero. Skewness describes the unevenness of the
spread of data, or the asymmetry of the distribution. If a distribution is asymmetrical, it is
considered skewed. If data are skewed, the visual representation depicts a long tail on one side or
the other. If there are more data in the left side of the distribution and the right side of the tail is
long (meaning the data are clustered around the lower end of the scale), the distribution is
positively skewed. If the majority of responses are aggregated on the right side of the curve and
the left tail is long, the distribution is negatively skewed (meaning the data are clustered toward
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the upper end of the scale) (Tabachnick & Fidell, 2001). See Figure 4.1 for a visual
representation of positive and negative skew. In many instances, skewness may be caused by the
presence of outliers in the data, and has more influence on an analysis than kurtosis. However,
many self-reported surveys in the social sciences are uniformly negatively skewed (indicating
that most of the data are concentrated on the right side of the frequency curve chart) (Peterson &
Wilson, 1992).

Figure 4.1. Visual representation of positive and negative skew [Rodolfo Hermans (Godot) at
en.wikipedia. (http://creativecommons.org/licenses/by-sa/3.0), via Wikimedia Commons].
Kurtosis describes the peakedness of the distribution. Data that are heavily aggregated
around the mean may have a “sharply peaked” distribution; data that are more evenly spread may
have a “flat” dispersion and will have kurtosis values less than zero. Non-normal kurtosis
produces an underestimate of the variance of a variable.
The combination of skewness and kurtosis statistics greater than |2.0| can lead researchers
to consider that response to be an outlier. However, it is not that straightforward. For example, as
noted above, the Alarmed are considered Alarmed because they hold strong beliefs such as the
belief that humans have the ability to reduce global warming (Q25.1). Thus, aggregated data
around a high mean (5.41 out of a range of 0-6) is expected, but it can also lead to high kurtosis
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and skewness values. Additionally, if the sample is large, it is better to inspect the shape of the
distribution instead of using formal inferences because normality is likely to be rejected with
large samples even when the deviation is slight (Meyers, Gamst, & Guarino, 2006). After
examining the skewness and kurtosis values for each item, six questions were identified as
containing the greatest values (primarily skew values). Table 4.1 contains the text of these six
questions. Table 4.2 contains the skewness and kurtosis values of these six items.
Table 4.2
Skewness and Kurtosis Values of the Responses in the Non-Normal Range
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As explained above, of the six items, only Q25.1 (Humans have the ability to reduce
global warming) was retained as an individual item in the models. Q29.1 and Q29.5 were deleted
from the analysis due to lack of unidimensionality (see Chapter Five for explanation). Also as
explained in Chapter Five, Q20.4 was combined with Q20.2 to become the first parcel measuring
“Awareness of Consequences” ac1. Q6 and Q20.5 were combined with Q20.1 to become the
third parcel measuring “Awareness of Consequences” ac3. Parceling often remedies non-normal
distributions partly because “responses to individual items are likely to violate the assumptions
of multivariate normality...By using parcels rather than individual items, the results of the
analysis are not likely to be distorted by idiosyncratic characteristics of individual items”
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(Russell, Kahn, Spoth, & Altmaier, 1998, p. 22). Use of parcels also improves model fit in part
because there are fewer parameters to estimate, and the distributional characteristics of the
parcels is better than those of the individual items (Bandalos, 2002, p. 99). Table 4.3 portrays the
skewness and kurtosis values of the three individual questions before they were parceled, and the
skewness and kurtosis values of the parcels (ac1, ac3). Note that the skewness and kurtosis
values are lower for the parcels than the individual questions.
Table 4.3
Skewness and Kurtosis Values of Individual Questions and Parcels
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Note. N = 702
One technique for resolving skewness and kurtosis issues is data transformation through
the use of square roots and logarithms. However, Tabachnick & Fidell (2001) caution that use of
transformed variables may make it harder to interpret the results of an analysis. Since two
questions were removed and three were parceled, only one question remained with minimal
outliers (Q25.1). Data transformations were attempted for Q25.1 but the transformations did not
improve the kurtosis or skewness values. Specifically, skewness changed from negative to
positive but did not decrease. As Tabachnick and Fidell warned, this transformation made it hard
to interpret the results. Data transformations were not used in this study. Given the six reasons
outlined above for retaining Q25.1, and the fact that with large sample sizes (i.e., > 200),
departures from normality have no real effect on the regression outcome (Hoelter, 1983), Q25.1
was retained.
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Multicollinearity and Singularity
Correlations between pairs of variables were examined to determine if multicollinearity
(0.90 ≤ r ≤ 1.00) or singularity (r = -1.00 or r = 1.00) were present in the data. Examination of
the correlations revealed that none of the correlations approached .90 (negative or positive), so
there was no evidence or multicollinearity or singularity.
Descriptive Statistics with Data Set of 702 respondents
The sample size was 702 after listwise deletion. Demographics for those 702 Alarmed
respondents are in Table 4.4. This table also includes demographics from a nationally
representative sample of Alarmed that was collected during approximately the same time period
as the Vermont sample (Leiserowitz et al., 2012).
Table 4.4
Alarmed Respondent Profiles from VT and from a Nationally Representative Sample of Alarmed
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Table 4.4 Continued
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*Item wording for Leiserowitz et al. (2012) survey was “Bachelor’s degree or higher.”
Note. Nationally representative sample statistics are from Leiserowitz, et al. (2012).
Due to the length of the survey for the present study, I did not include all the
demographic questions that Leiserowitz et al., (2012) used. However, Vermont Alarmed
respondent profiles from this study generally mirrored the demographics above from the
nationally representative sample. The only notable difference between samples was that the
percentage of people in the Vermont Alarmed sample who had earned a Bachelor’s degree or
higher was 76%, whereas the nationally representative Alarmed sample was 38% for a difference
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of 38%.55 Although not large, areas where there were two other differences between Alarmed
samples were in number of Republicans (i.e., 1% in Vermont sample, 9% in nationally
representative sample), and the number of males and females (i.e., 32% male in Vermont, 47%
male in national survey; 68% female in Vermont, 53% female in national survey). However, The
gender split in Maibach et al.’s (2009) nationally representative sample (39% males and 61%
females) was closer to the Vermont sample than Leiserowitz et al.’s (2012) nationally
representative sample.
Maibach, Leiserowitz, Roser-Renouf and Mertz (2011) found that when sociodemographics were analyzed separately in a regression equation predicting policy support (of all
six segments combined), education and gender were significant predictors of policy support (p <
0.05). However, when political orientation and audience segmentation (Alarmed through
Dismissive) were added to the analysis, education and gender were not significant predictors of
policy support, but political ideology and audience segment were significant (p < 0.001). Sociodemographics explained 1% of the variance in policy support. Political ideology explained 12%
of the variance in policy support. Audience segment explained 41% of variance in policy
support. So, even though the demographics from the present study were similar to the
demographics from the nationally representative sample, demographics might not be highly
instrumental because audience segment appears to be a much more influential factor of policy
support, and perhaps other public action. For instance, regardless of demographics, 100% of a
nationally representative sample of Alarmed individuals believes that citizens should be doing
more (25%) or much more (75%) to address global warming (Maibach et al., 2009). Similarly,

55

The present survey did not inquire about ethnicity. It is likely that the ethnicity demographics between the
nationally representative sample of the Alarmed and the Vermont sample of Alarmed would differ. Leiserowitz et
al.'s (2012) Alarmed sample was 69% White/non-Hispanic. The highest percentage of White/non-Hispanic ethnicity
occurred in the Dismissive at 81% (Leiserowitz et al., 2012). In 2012, 94% of Vermont’s residents were White/nonHispanic (US Census Bureau, n.d.).
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regardless of demographics, 100% of Alarmed Vermont survey respondents think that citizens
should be doing more (20%) or much more (80%). Also similar in both samples is this: although
the belief that citizens should be doing more is unanimous, only some of the respondents are
taking public action to address climate change. Figure 4.2 presents the Vermont sample’s
frequency of public actions in the twelve months preceding the survey.
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Figure 4.2. (Qs16.1 – 16.4) Percentages of Alarmed Vermonters who engaged in the actions
displayed above in the 12 months preceding the survey.
As shown in Figure 4.2, 62% of the individuals in the Vermont Alarmed sample (with
data collected in 2011) contacted government officials to urge them to take action on climate
change at least once in the 12 months preceding the survey. About one-quarter (26% and 28%)
of the 2008 and 2011 nationally representative Alarmed sample (respectively) contacted
government officials during a 12- month period (Leiserowitz, Maibach, Roser-Renouf, & Smith,
2011; Maibach et al., 2009). Approximately 45% of the Vermont sample volunteered with an
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organization, and 63% donated money to an organization at least once during the past 12 months.
Maibach et al.’s and Leiserowitz et al.’s nationally representative survey combined volunteering
time and donating money. In 2008, almost one-third (32%) of Alarmed respondents donated
money to and/or volunteered with an organization working to reduce climate change (Maibach et
al., 2009). In 2011, 55% of Alarmed respondents engaged in the same actions.
As shown in Table 4.5 almost a third (30%) of Alarmed Vermont respondents said they
did not have the opportunity to sign any climate change petitions during the 12 months preceding
the survey. However, of those that did have the opportunity, 68% of the respondents signed at
least one climate change survey in the past 12 months.
Table 4.5
Whenever you had opportunities to sign PETITIONS to reduce global warming in the past 12
months, how often did you sign them? Vermont sample. (Q17)
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As indicated in Table 4.6, 69% of Alarmed Vermonters did not attend a rally or protest
about climate change in the past 12 months. A little more than a third of that group (34%) said
they did not have the opportunity. Thirty percent of Alarmed Vermonters attended at least one
rally or protest about climate change in the past 12 months. The only comparable question in the
nationally representative survey is: “Over the past 12 months, how many times have you
attended a community meeting or rally about global warming?” In 2008, eight percent of the
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nationally representative sample of Alarmed said they attended a meeting or rally at least once in
the past 12 months (Maibach et al., 2009).
Table 4.6
Whenever you had the opportunity to attend rallies or protests to limit global warming in the
past 12 months, how many times did you do so? Vermont sample. (Q18)
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Chapter Summary
This chapter presented the results of the first two stages of data analysis: (1) identification
of the audience segments, and (2) pre-analysis data examination and data preparation. Of the
1756 survey respondents, approximately 60% (N =880) were in the Alarmed segment. Although
mild non-normality was originally present in the responses to six survey items, two of those
items were removed and three of the items were parceled with other items to re-establish
normality. Based on the rationale above and following the recommendations of SEM researchers,
the one question with the least amount of non-normality was retained as an individual item in its
original form (e.g., Cohen et al., 2003). There was no evidence of multicollinearity or singularity
between any variables. After listwise deletion, the sample size was 702. The demographics from
the Vermont Alarmed sample of 702 were very similar to those drawn from nationally
representative samples of Alarmed (Maibach et al., 2009; Leiserowitz et al., 2012). Also,
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individuals in both the Vermont and nationally representative samples unanimously agreed that
citizens themselves should do more to address climate change. Also similarly, only some
individuals in both samples engaged in public action to address climate change in the 12 months
prior to each survey. This study employed the value belief norm model (and modified versions of
it) to investigate the antecedents of public action to reduce climate change in an Alarmed sample
of Vermonters. Chapter Five presents the results of the third stage of data analysis: validation of
the measures/testing the measurement model.
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CHAPTER FIVE
RESULTS OF DATA ANALYSIS STAGE THREE:
TESTING THE MEASUREMENT MODELS
Introduction to Reliability and Validity in Testing the Measurement Model
In structural equation modeling, confirmatory factor analysis (CFA) is used to examine
the relationships between a set of observed variables and a set of latent variables. This
examination allows the SEM researcher to assess the reliability and validity of the study’s
variables. This assessment is often referred to as “testing the measurement model.” In the present
chapter, I discuss the reliability and validity of the measurement models that are associated with
the structural models. The list of structural models compared in this study is in Table 3.20. My
hypotheses are about the relationships between the variables in the structural models. Before
comparing the structural models, however, it is necessary to verify that the structural models are
supported by valid and reliable measures. This is primarily done through confirmatory factor
analysis. This chapter discusses the measurement models including both the original
measurement model and the revised measurement model for the fully modified VBN theoretical
model (Model I).56
Reliability
Reliability refers to consistency of measurement. For example, a survey is reliable if it
provides essentially the same set of responses for a group of respondents upon repeated
administration. However, in the present study, as with many others, reliability estimates were
based on a single survey administration. Alternative approaches of estimating reliability include

56

Model I, as explained in Table 3.20, is the VBN model that contains the most modifications; it includes four
efficacy constructs and descriptive social norms with paths between social norms and four efficacies. See Figure
3.15 for a visual depiction of Model I. All of the other structural models are nested in Model I and therefore share
the same measurement model.
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measuring reliability through internal consistency, indicator reliability, and average variance
extracted (AVE) estimates. Internal consistency examines the performance of multiple questions
in a scale [e.g., assessing Cronbach’s alpha or composite reliability which reflect whether all the
indicators measure the same construct (Fornell & Larcker, 1981)]. Indicator reliability tests the
degree to which indicators (observed variables) are free from measurement error. The average
variance extracted (AVE) estimates assess the amount of variance in a latent variable that is
explained by the latent variable compared to the amount of variance due to measurement error.57
Validity
Validity refers to the extent to which an instrument measures what it is intended to
measure. For example, validity can be measured by examining whether scores on the personal
norms scale do in fact reflect respondents’ levels of that latent construct. There are many ways to
assess the validity of survey measures. In this study, convergent validity, discriminant validity,
and unidimensionality were assessed. Convergent validity measures the extent to which
measured variables within the same latent construct are correlated. Discriminant validity
measures whether observed variables across different latent constructs are weakly correlated.
The goal is that measured variables will be more highly correlated with their associated latent
constructs than with measured variables across other latent constructs (Schumacker & Lomax,
2010). Unidimensionality tests examine whether the latent construct has one underlying aspect or
more than one.58

57

Cronbach’s alpha, composite reliability, indicator reliability and AVE estimates are also defined in Chapter Three
in Table 3.16 “Explanation of Reliability and Validity Tests Conducted in This Study.” Additionally, they are
discussed in this chapter after Table 5.10 “Reliability and Validity of Environmental Citizenship Construct and
Items in Disaggregated Measurement Model.”
58

Convergent validity, discriminant validity, and unidimensionality are also defined in Chapter Three in Table 3.16
“Explanation of Reliability and Validity Tests Conducted in This Study.” They are also discussed in this chapter
after Table 5.10 “Reliability and Validity of Environmental Citizenship Construct and Items in Disaggregated
Measurement Model.”
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Two Measurement Models – Original and Revised
Validity and reliability were examined for the original measurement model with
individual items (totally disaggregated) and a revised measurement model containing item
parcels and some individual items. Only latent variables with more than one parcel or item are
included in measurement models since it is not possible to measure internal consistency, for
example, with latent variables represented by one question. This means that the latent variable
self-efficacy, because it only has one item, was not included in any measurement models. The
same is true for the dependent latent variable activism. Although these latent variables were not
incorporated in the measurement models, they were included in the structural/theoretical models.
Reliability and Validity of Constructs and Indicators in the Totally Disaggregated
(Unparceled) Measurement Model
The original measurement model shown in Figure I.1 (Appendix I) depicts the totally
disaggregated (unparceled) measurement properties of value orientations (egoistic, altruistic, and
biospheric), beliefs [(ecological worldview (NEP), awareness of consequences for valued objects
(AC), ascription of responsibility (AR), efficacy (personal, personal response, collective, and
collective response)], personal norms (PN), perceived descriptive social norms (PDSN), and
behavior (environmental citizenship). Tables 5.1 – 5.10 contain the reliability and validity
estimates for the measured variables and their associated latent constructs for the disaggregated
measurement model. The estimates are explained below the set of tables.
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Table 5.1
Reliability and Validity of Values Constructs and Items in the Original Disaggregated
Measurement Model
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Table 5.2
Reliability and Validity of PDSN Construct and Items in the Original Disaggregated
Measurement Model
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Table 5.3
Reliability and Validity of NEP Construct and Items in the Original Disaggregated Measurement
Model
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Table 5.4
Reliability and Validity of Awareness of Consequences Construct and Items in the Original
Disaggregated Measurement Model
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Table 5.5
Reliability and Validity of Ascription of Responsibility Construct and Items in the Original
Disaggregated Measurement Model
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Table 5.6
Reliability and Validity of Personal Norms Construct and Items in the Original Disaggregated
Measurement Model
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Table 5.7
Reliability and Validity of Personal Response Efficacy Construct and Items in the Original
Disaggregated Measurement Model
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Table 5.7 Continued.
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Table 5.8
Reliability and Validity of Collective Response Efficacy Construct and Items in the Original
Disaggregated Measurement Model
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Table 5.9
Reliability and Validity of Collective Efficacy Construct and Items in the Original Disaggregated
Measurement Model
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Table 5.10
Reliability and Validity of Environmental Citizenship Construct and Items in the Original
Disaggregated Measurement Model
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Standardized Regression Coefficient
The standardized regression coefficient is sometimes referred to as standardized path
coefficient. In Tables 5.1 – 5.10 and Tables 5.26 – 5.35, it is written as “Standardized
Coefficient.” The standardized regression coefficient between latent constructs and indicators
(items or parcels) reflects the magnitude of the relationship between the construct and an
indicator. For instance, in Table 5.1, the standardized coefficient for the path between Q28.1 and
altruistic is 0.70. Acceptable values are generally > 0 .70 (Nunnally, 1978) yet some researchers
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suggest 0.60 as a minimum level (Bagozzi & Yi, 1988). Other researchers acknowledge that the
0.70 standard is high and sometimes unattainable with “real-life” data; thus, some researchers
refer to factor loadings above 0.60 as “high” or strong, and loadings less than 0.40 as “low” or
weak (Russell, 2002). It is also important to view relationships between variables in terms of
theory and not only in response to predetermined criteria (Kenny & McCoach, 2003).
Indicator Reliability
The indicator reliability reflects the degree to which indicators (observed variables –
items or parcels) are free from measurement error. Indicator reliability is defined as the
standardized regression coefficient squared and is identified in Tables 5.1. – 5.10 and Tables
5.28 – 5.37 as indicator reliability. For example, in Table 5.1, the indicator reliability for item
28.1 is 0.49. This means that at least 49% of the variance in the answer to Q28.1 is explained by
the altruistic value orientation. Although there is no specific standard for acceptable values of
indicator reliability, Jöreskog and Sörbom (1989) stated that the value should be between 0 and 1
with large values representing more reliable measures. Other researchers (Nunnally, 1967)
recommended indicator reliabilities should be 0.60 or above, while some suggest 0.70 and higher
(Hair, Anderson, Tatham, & Black, 1992). However, as with other reliability and validity
measures, it is important to view relationships between variables in terms of theory and not only
in response to predetermined criteria. Additionally, researchers agree that, more important than
indicator reliability, is how the composite reliability is measured as this includes the whole factor
as opposed to individual items (Fornell & Larcker, 1981). Examining the range of indicator
reliabilities in Tables 5.1. – 5.10 reveals that many have relatively high reliability; however, a
few have low reliability, such as Q25.3 with an indicator reliability of 0 (See Table 5.8).
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Error
The next column in the tables, “Error,” simply represents one minus the indicator
reliability. For example, in Table 5.1, the error term for Q 28.1 is 0.51 which is 1 - 0.49
(indicator reliability). This means that 51% of the answer to Q28.1 is explained by something
other than the altruistic value orientation.
T-Value
The t-value of a parameter is the parameter’s path coefficient divided by its standard
error.59 Parameters with t-values larger than 1.96 in magnitude are judged to be different from
zero, and therefore, are statistically significant. Thus, t-values above 1.96 indicate a significant
relationship between the indicators and associated latent variables. All the relationships between
items and their associated latent variables in the disaggregated measurement model are
significant except Q25.3  collective response efficacy, which had a t-value of 1.20 (See Table
5.8). T-tests are further discussed below in the section on convergent validity.
Cronbach’s Alpha
Scale reliability was examined using Cronbach’s alpha. Cronbach’s alpha is a measure of
internal consistency of the indicators measuring a particular construct. This measure is based on
correlations between the different items that comprise a subscale. Values range between 0 and 1.
Nunnally (1978) suggested that a reliability coefficient should be 0.70 or greater to be
acceptable, and values below 0.50 are usually unacceptable. However, Nunnally also indicated
that the acceptable level of reliability may depend on how the scale is used. For example, a scale
that is created to be part of a longer survey may be designed to be as short as possible, and
therefore have a lower Cronbach’s alpha value. Values greater than 0.90 may indicate

59



The standard error is the square root of the residual (error) divided by degrees of freedom.
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redundancy of items (Cattell, 1978). For this measurement model, the values ranged from 0.46
(NEP) to 0.88 (PDSN).60 Although the Cronbach’s alpha scores for the same five questions
measuring NEP in some other studies (e.g., Stern et al., 1999) were acceptable, it is common that
scales found to be reliable and valid in some studies won’t produce reliable and valid values in
other studies (Schreiber et al., 2006). This is the case with NEP in this particular measurement
model.
Composite Reliability
Composite reliability is another measure of internal consistency of indicators, and was
computed for each latent construct in the model. This index is similar to Cronbach’s alpha and
was included in this study since Cronbach’s alpha has some weaknesses. For example, as the
number of items in a scale increases, so does the Cronbach’s alpha score. This is not the case
with composite reliability. Therefore, both Cronbach’s alpha and composite reliability values
were included in this study. Fornell and Larcker (1981) recommend a minimum composite
reliability of 0.60. An examination of the composite reliabilities revealed that all the constructs
meet the minimum acceptable level except the New Environmental Paradigm, which has a
composite reliability of 0.51.
Average Variance Extracted Estimates
The average variance extracted (AVE) estimates assess the amount of variance in a latent
variable that is explained by the latent variable in relation to the amount of variance due to
measurement error. For instance, in Table 5.5, the AVE estimate for ascription of responsibility
was 0.65, meaning that 65% of the variance in the construct is explained by the ascription of
responsibility construct, and 35% is due to measurement error. Fornell & Larcker (1981) suggest

60

In the disaggregated measurement model, values less than 0.70 included egoistic (0.62), collective efficacy (0.55),
NEP (0.46) and environmental citizenship (0.67). Only NEP was < 0.50.
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that constructs should exhibit AVE estimates of 0.50 or larger. Estimates less than 0.50 indicate
that variance due to measurement error is larger than the variance captured by the factor. In the
disaggregated measurement model, the average variance extracted (AVE) estimates for
biospheric (0.52), PDSN (0.56), and ascription of responsibility (0.65) were acceptable; the
estimates of the other latent constructs in the disaggregated measurement model were less than
that. However, Hatcher (1994) cautions that the AVE estimate test is conservative and suggests
that reliabilities can be acceptable even if average variances extracted estimates are less than
0.50. As indicated in Tables 5.1 – 5.10, nine of thirteen constructs in the disaggregated
measurement model have AVE estimates less than 0.50: altruistic, egoistic, NEP, awareness of
consequences, personal norms, personal response efficacy, collective response efficacy,
collective efficacy, and environmental citizenship.
Convergent and Discriminant Validity
Convergent validity reflects the extent to which indicators (observed variables – items or
parcels) within a latent construct are correlated with that construct. In a structural equation
model, the goal is that observed variables will be more highly correlated with their associated
constructs than with other constructs in the model. To establish convergent validity, researchers
must demonstrate that observed variables and latent constructs that should be related are in fact
related. To establish discriminant validity, researchers must demonstrate that observed variables
and latent constructs that should not be related are in fact not related. If discriminant validity is
present, the measures of different constructs are weakly correlated at most. In other words, to
demonstrate both convergent and discriminant validity, the items/indicators within each
construct must be highly correlated with that construct, and should be minimally (if at all)
correlated with other constructs.
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In the present study, I assessed convergent validity by reviewing the t-tests for the factor
loadings between items and constructs. T-tests are used to test the significance of the correlations
between indicators and their associated constructs (latent variables). They are used instead of
simply presenting correlations because the statistical significance of path coefficients provides a
more complete understanding of how the model variables are related to one another. If the t-tests
are significant (i.e., if t > 1.96), the parameter estimates demonstrate convergent validity. For
example, consider the convergent validity of the four indicators that measure altruistic values,
Q28.1, Q28.5, Q28.8, and Q28.11. The results show that the t-values for these four indicators
range from 14.12 to 21.52 (Critical t = 3.29 for p =0.001). These results support the convergent
validity of Q28.1, Q28.5, Q28.8, and Q28.11 as measures of altruistic values. In other words,
because all the t-tests for items measuring altruistic values were significant, each of these items
effectively measured the altruistic values construct (Anderson & Gerbing, 1988). Regarding the
other constructs, with the exception of Q25.3 (t-value =1.20), all t-values ranged from 2.15
(Q29.1) to 31.43 (Q20.4). These results support the convergent validity of all but one of the
items as measures of the latent variable collective response efficacy. The t-values for the items of
all the other latent variables: altruistic, biospheric, egoistic, PDSN, new environmental paradigm,
awareness of consequences, ascription of responsibility, personal norms, personal response,
collective, and environmental citizenship were significant and thus support convergent validity
of those latent variables.
Discriminant validity was assessed through the use of the average variance extracted
(AVE) test and squared correlations between pairs of latent variables (Fornell & Larcker, 1981).
The AVE estimates for each pair of latent variables were compared to the square of the
correlation between the two latent variables. Correlations and squared correlations are shown in
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Table J.1 and Table J.2 in Appendix J. Discriminant validity is demonstrated if the AVE
estimates are greater than the squared correlation. The comparison of AVE estimates and squared
correlations between two latent variables indicates how much the items within each latent
variable are related to that latent variable, and if/to what extent they are related to the other latent
variable also. In order to state that discriminant validity is supported, the items within their latent
variable need to be more highly correlated with that latent variable than with any other another
latent variable in the model. The comparisons of AVE and squared correlations test that.
In the present model, the correlation between altruistic values and biospheric values, for
example, was 0.60, and the square of this correlation was 0.36. The AVE estimate for altruistic
values was 0.59 and for biospheric values was 0.70. Because the average variance estimates were
greater than the square of the interfactor correlation, this test supports the discriminant validity of
these two factors. This means, for example, that the items within the altruistic values construct
are more highly correlated with the altruistic values construct than the biospheric values
construct. In comparison, the correlation between personal norms and environmental citizenship
was 0.71. The squared correlation was 0.50. The variance extracted estimates were 0.42 for
personal norms and 0.33 for environmental citizenship. Because the squared correlation is
greater than the variance extracted estimates, discriminant validity is not supported for these
latent constructs. This means that some of the items within the personal norms construct are also
highly correlated with environmental citizenship, and vice versa. According to Kline (2011),
high correlations are not a problem unless the correlation is greater than 0.85. Thus, in this case,
it is not a problem. Review of other variance extracted estimates and squared correlations
supported discriminant validity for all other constructs. Therefore, for this disaggregated
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measurement model, evidence of discriminant validity is supported for all but one relationship–
the one between personal norms and environmental citizenship.
Creation of the Revised Measurement Model
Reasons for a Revised Measurement Model
All of the reliability and validity tests for the original measurement model were
acceptable but some of the average variance extracted (AVE) estimates were low. As noted
above, AVE values assess the amount of variance in a latent variable that is explained by the
latent variable in relation to the amount of variance due to measurement error. Nine of thirteen
constructs in the original disaggregated measurement model had AVE estimates less than 0.50:
altruistic, egoistic, NEP, awareness of consequences, personal norms, personal response efficacy,
collective response efficacy, collective efficacy, and environmental citizenship. These lower
AVE values suggest a need to revise the original measurement model, and to check the
constructs for unidimensionality. Scale purification and parceling were used to improve the
measurement model. Purification involved either removal of items due to: lack of
unidimensionality, repetition with another item, a weak relationship between the item and
construct or weak relationships between items in one scale. Purification and parceling improved
the measurement model by increasing reliability of latent construct measurements (i.e., less
measurement error). Thus, in the revised (purified) measurement model with parcels, all of the
AVE scores increased and the majority of constructs had AVE estimates above 0.50. The
following sections present the results of the scale purification and parceling for each construct,
and the reliability and validity estimates for a modified measurement model.
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Item Parcels
As noted in Chapter Three, a parcel is the average of several factor loadings for items that
measure the same construct. The primary purpose of parceling is to reduce the complexity of the
model. Since I was more interested in the structural model (the theory) than the measurement
model, I used item parceling to reduce model complexity by simplifying the measurement model
while keeping the structural model intact (Savalei & Bentler, 2006). Advantages of using parcels
include: 1) improved reliability within the construct, 2) a better approximation of normality
(smoother distributions) than individual items, and 3) better fit of models due to less complexity
and fewer estimated parameters (Williams & O’Boyle Jr., 2008).61 Each of these advantages
helped increase the AVE estimates in the revised measurement model. One disadvantage of
parceling is that researchers lose specific information about each item’s relationship with the
corresponding latent variable.
I used parceling where appropriate and necessary, and kept the measurement model
partially disaggregated to retain some detail. In order for items measuring constructs to be
parceled, the constructs must be unidimensional (i.e., must have one underlying aspect).
Purification Process
Confirmatory factor analysis (CFA) was used in the scale purification process as it allows
the unidimensionality of construct scales to be tested objectively (Schumacker & Lomax, 2010).
The CFA output contains the chi-square statistic, the unstandardized path estimates between the
observed variables and latent variables, the standardized estimates between those two types of
variables, t-values, goodness of fit indices, and modification index information. CFA was run on
each latent variable, and all of the output information was assessed to determine if the

61



Table 3.17 outlines more advantages and disadvantages to the parceling strategy.
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measurement model was reliable and valid. If some of the output values were not satisfactory,
changes were made as described below. For example, the chi-square value is examined first.
Recall that this statistic indicates how well the scale for the construct fits the data. A nonsignificant chi-square value indicates a good fitting scale and that no modifications are needed.62
If a scale fits the data it means that the scale is consistent with or representative of the data. A
significant chi-square value means that the scale does not adequately represent the sample data
[but keep in mind that with large sample sizes, the chi-square value is very often significant
(Bentler, 1990; Browne & Cudeck, 1992; Iacobucci, 2010; Jöreskog, 1969)]. A significant chisquare value can mean a variety of things such as the construct may not be unidimensional, there
may be correlated error terms, or weak relationships could exist between items (observed
variables) or between items and constructs (latent variables). This CFA output information can
help determine where the problem lies. Therefore, if there was a significant chi-square value
when assessing the measurement model, examination of the other CFA output was done to
determine the problem area(s).
The Altruistic values construct. The Altruistic values construct had four items (see
Table 5.11). The chi-square test statistic for these four items was 1.56 (df = 2, p = 0.46). The
insignificant p-value indicates a very good model fit and therefore the scale does not need to be
improved. The results of the CFA indicate that these four items represent only one construct. The
standardized path coefficients ranged from 0.51 to 0.83, which mostly meets the .60 minimum
level suggested by Bagozzi and Yi (1988). All four items were retained in the present study.


62

The chi-square statistic measures the difference between the observed covariance matrix produced by the actual
data and the predicted covariance matrix of the proposed model (Schumacker & Lomax, 2010).
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Table 5.11
Items in the Altruistic Values Construct
HRX?Q

&.#(#/")5#'+)-/(/"4&3#.)-7)3      
 > F,3&)++)-/3(#/7)-&&G

HRX?U
HRX?X

)5#'+)-/(/#./"#.4&3/)7)3> F-)5-()(&#/G
)5#'+)-/(/#./"#.4&3/)7)3>    F)--/#(!#($3./#<-)-
/"5%G
HRX?QQ
)5#'+)-/(/#./"#.4&3/)7)3>   F5)-%#(!)-/"5&-))/"-.G
Note. Starred (*) items were retained.
The Biospheric values construct. The fit of the four items used to measure the
biospheric construct was examined by computing the chi-square statistic, which was significant
(χ2 = 6.95, 2 df, p = 0.033). The significant p-value indicates poor model fit and suggests that
improvements can be made to the scale. The four items in the construct are shown below in
Table 5.12. The factor loadings ranged from 0.71 to 0.74. The modification indices (MIs) were
examined. Modification indices offer suggestions for improving the overall model fit, such as
adding or removing a path between variables (Savalei & Bentler, 2006). The MI suggested the
error term63 for the item ‘How important is this value to you: UNITY WITH NATURE (fitting
into nature)’ was correlated with the fourth question, ‘How important is this value to you:
PREVENTING POLLUTION (protection of natural resources)’, suggesting the item’s removal
could improve the scale. Review of the MI also indicated that the error term for item Q28.12 was
significant in relation to the errors for Q28.9 and Q28.4. Thus, question 28.12 was removed
because MIs suggested it was measuring something in common (other than the designated latent
variable) with three of the other observed variables. The remaining three-item scale was reestimated, and the results indicated the Goodness-of-Fit Index (GFI) increased from 0.98 to 1.00.

63



Error terms are unexplained variance in a construct.
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Factor loadings were higher (up to 0.80), suggesting the scale was unidimensional. With only
three items, unidimensionality could not be determined by CFA. Based on the item loadings,
these three items used to measure the biospheric construct were retained for the subsequent
analyses. The final items resulted in a saturated model and included the first three items shown in
Table 5.12. A saturated model means that all possible paths between variables are specified and
that the fit is perfect. This means that the p-value is 1.00, the chi-square is 0 with no degrees of
freedom.
The value scale (altruistic, biospheric, and egoistic) is from de Groot and Steg (2008).
These authors measured internal consistency and validity for each of the three value types, but if
they employed SEM and modification indices (MIs) to examine error terms and
unidimensionality, they did not report the results.64
Table 5.12
Items in the Biospheric Values Construct
HRX?R
HRX?T
HRX?Y

)5#'+)-/(/#./"#.4&3/)7)3>   F"-')(75#/")/"-
.+#.G
)5#'+)-/(/#./"#.4&3/)7)3>   F#//#(!#(/)(/3-G
)5#'+)-/(/#./"#.4&3/)7)3>   F+-.-4#(!
(/3-G

RX?QR

)5#'+)-/(/#./"#.4&3/)7)3>   F+-)//#)()(/3-&
-.)3-.G
Note. Starred (*) items were retained.

64

The multiple group method (MGM) (a type of CFA) “was used to verify whether the data supported the groupings
of aspects into the three value orientations that were identified on theoretical grounds... In the MGM, following the
procedure of Nunnally (1978), we first defined components (i.e., value scales) on theoretical grounds. For this
purpose, we computed the mean score of value items supposedly related to the value scales. Next, correlations were
computed between value items and the three components (i.e., value scales). For items included in a scale, the
correlation coefficients were corrected for “self-correlation,” that is, the fact that items automatically correlate high
with components in which they take part. Finally, we verified whether the value items indeed correlated highest with
the component to which they are assigned on theoretical grounds.” (de Groot & Steg, 2008, pp. 337–338).
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The Egoistic values construct. The fit of the five items used to measure the egoistic
construct was examined by computing the chi-square test statistic, which was 87.46 with 5 df (p
= 0.000), suggesting improvement could be made to the egoistic scale. A review of the
modification indices revealed correlated error terms for the fourth and fifth questions. Deletion
of Q28.13 resulted in a chi-square of 16.38 with 2 df, p = 0.000. Factor analysis revealed the
presence of two factors, suggesting that the egoistic construct was not unidimensional. The first
three items (Q28.3, Q28.6, and Q28.7) loaded onto the first factor (factor loadings were 0.75,
0.75, and 0.67, respectively); the last two items (Q28.10 and Q28.13) loaded onto a second factor
(factor loadings were 0.82 and 0.80). The scale was run with Q28.3, Q28.6, and Q28.7. The
resulting scale had a chi-square of 0 and p-value of 1.00. Since the egoistic construct needed to
be unidimensional, the second factor with fewer items was removed. Table 5.13 displays the
items in the egoistic values construct.
Table 5.13
Items in the Egoistic Values Construct
HRX?S
HRX?V

)5#'+)-/(/#./"#.4&3/)7)3>  F)(/-)&)4-)/"-.<)'#((G

)5#'+)-/(/#./"#.4&3/)7)3>  F'/-#&+)....#)(.<')(7G
HRX?W )5#'+)-/(/#./"#.4&3/)7)3>  F/"-#!"//)&)-)''(G
RX?QP
)5#'+)-/(/#./"#.4&3/)7)3>    F"4#(!(#'+/)(+)+&(
4(/.G
RX?QS
)5#'+)-/(/#./"#.4&3/)7)3>  F"-D5)-%#(!<.+#-#(!G
Note. Starred (*) items were retained.
The Perceived descriptive social norms construct. The fit of the six items used to
measure perceived descriptive social norms (PDSN) was examined by computing the chi-square
statistic, which was significant (125.23, 9 df) at beyond the 0.001 level, suggesting
improvements could be made to the scale. These items are shown below in Table 5.14.
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Confirmatory factor analysis indicated the six items loaded onto one factor. The modification
indices did not suggest anything that would significantly improve model fit. So, I parceled the
observed variables which produces a less complex scale and often reduces the chi-square value.
The “item-to-construct balance” approach was used to create parcels (Little, Cunningham,
Shahar, & Widaman, 2002). Therefore, item parceling was used to balance the factor loadings
between items. First, the standardized path coefficients were rank ordered from largest to
smallest. To best equalize the factor loadings of each parcel, the largest standardized path
coefficient was paired with the smallest one, next a mean computed. This process was repeated
to form three groups or parcels. Specifically, PDSN1 = (Q26.2 + Q26.4)/2; PDSN2 = (Q26.3 +
Q26.5)/2; and PDSN3= (Q26.1 + Q26.6)/2. These questions are contained in Table 5.14 by
parcel. The chi-square for this parceled, saturated model was 0, df =0, p =1.00, indicating a
perfect fit. These three parcels will be used in the revised measurement model.
Table 5.14
Items per Parcel in the Perceived Descriptive Norms (PDSN) Construct
+-&)(FQG
RV?R )5'(7+)+&.#'#&-/)7)3>)-(#/.5").3++)-/'.3-./)
-3!&)&5-'#(!;
RV?T )5'(7+)+&.#'#&-/)7)3> 5#/")-!(#8/#)(.5)-%#(!/)-3
!&)&5-'#(!;
+-&/5)FRG
RV?S )5'(7+)+&.#'#&-/)7)3>#!(  /)3-!&)&5-'#(!;
RV?U

)5'(7+)+&.#'#&-/)7)3>')(7/))-!(#8/#)(.5)-%#(!/)-3
!&)&5-'#(!;

+-&/"-FSG
RV?Q

)5'(7+)+&.#'#&-/)7)3)7)3/"#(%"4/%(/")&&)5#(!/#)(.#(/"
+./QR')(/".>  < )- !)4-('(/)##&.???
RV?V )5'(7+)+&.#'#&-/)7)3>(!!#()- /)-3!&)&
5-'#(!;
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The Ecological worldview construct. The fit of the five items used to measure the
ecological worldview construct (New Ecological Paradigm or NEP) was examined by computing
the chi-square test statistic, which was significant (chi-square = 18.46, 5 df, p = .002), indicating
improvements could be made to the scale. The items are shown in Table 5.15. Factor analysis
suggested there were two factors in the construct. Q29.2, Q29.3, and Q29.4 loaded onto one
factor with factor loadings 0.52, 0.73, 0.28, respectively. The internal consistency score for the
first factor was a Cronbach’s alpha value of 0.50. Q29.1 and Q29.5 loaded onto the second factor
with factor loadings of 0.09 and 0.36 respectively. The internal consistency score for the second
factor was a Cronbach’s alpha value of 0.024, indicating very low internal consistency. The
second factor was removed to create a unidimensional measure and increase internal consistency
of NEP. Thus, Q29.2, Q29.3, and Q29.4 were retained in the model. The removal of the first and
fifth items in Table 5.15 increased both the Cronbach’s alpha score from 0.46 to 0.50, and the
composite reliability index from 0.51 to 0.53. Additionally, the average variance extracted
(AVE) estimates increased from 0.21 to 0.26 suggesting that the NEP has better internal
consistency and validity with the three items instead of all five.
Table 5.15
Items in the Ecological Worldview Construct
RY?Q
HRY?R

&.#(#/7)3-&4&)!-'(/5#/"")/")&&)5#(!.//'(/.>"
.)D&&J)&)!#&-#.#.J#(!"3'(%#(".(!-/&76!!-/?

)5'3")7)3!->"-/"#.&#%.+."#+5#/"&#'#/-))'(
-.)3-.;
HRY?S )5'3")7)3!-> /"#(!.)(/#(3)(/"#-+-.(/)3-.<55#&&.))(
6+-#('$)-)&)!#&/./-)+"
HRY?T )5'3")7)3!->"&()(/3-#../-)(!()3!"/))+5#/"/"
#'+/.)')-(#(3./-#&(/#)(.;
RY?U
)5'3")7)3!-> 3'(.-.4-&73.#(!/"(4#-)('(/;
Note. Starred (*) items were retained.



172

Although the NEP scale has been widely used, consensus does not exist as to whether the
NEP scale measures a single construct or is multidimensional. Dunlap and Van Liere (1978)
reported that the original 12-item NEP scale was unidimensional, but that the scale taps three
different aspects of environmental worldview (i.e., balance of nature, limits to growth, and
human domination of nature). Dunlap and colleagues reported that the revised 15-item NEP scale
was also unidimensional, but it taps five different aspects of ecological worldview (i.e., the
reality of limits to growth, anti-anthropocentrism, fragility of nature’s balance, rejection of
exceptionalism, possibility of an eco-crisis) (Dunlap, Van Liere, Mertig, & Jones, 2000). Despite
presenting these different aspects of ecological worldview contained in the NEP scale, both
Dunlap and Van Liere (1978) and Dunlap et al. (2000) claimed unidimensionality of their scales.
Thus, they summed all NEP items to give a single NEP score instead of using these aspects as
subscales (Hawcroft & Milfont, 2010, p. 146). Not surprisingly, therefore, there has been
disagreement and inconsistent results regarding whether both the original and revised NEP scales
are unidimensional or multidimensional.
A series of studies on the original NEP (e.g., Albrecht, Bultena, Hoiberg, & Nowak,
1982; Ebreo, Hershey, & Vining, 1999; Noe & Snow, 1990) produced results via factor analysis
that supported a three-factor NEP. However, other researchers using factor analysis on the
original NEP scale have obtained inconsistent numbers of dimensions. For example, researchers
have identified one dimension (e.g., Lefcourt, 1996; Noe & Snow, 1990) and two dimensions
(e.g., Bechtel, Verdugo, & de Queiroz Pinheiro, 1999; Bostrom, Barke, Turaga, & O’Connor,
2006), while still others obtained four dimensions (Furman, 1998).
Studies measuring number of dimensions in the revised NEP scale produce the same
inconsistency (e.g., Dunlap et al., 2000; Thapa, 2001). Some authors sum all items into a single
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measure for NEP even if unidimensionality is not found, (e.g., Dunlap et al., 2000). More often,
however, regardless of which NEP scale is used, researchers treat the items as measuring one
construct and simply report internal consistency (e.g., Cronbach’s alpha) instead of testing for
unidimensionality (e.g., Andersson, Shivarajan, & Blau, 2005; Arcury & Christianson, 1990;
Bjerke, Østdahl, Thrane, & Strumse, 2006; Kaiser, Hübner, & Bogner, 2005; Kalof, Dietz,
Guagnano, & Stern, 2002; Steg, Dreijerink, & Abrahamse, 2005).
These inconsistencies led Dunlap et al. (2000) to suggest that internal consistency and
number of dimensions are often sample-specific. Thus they encouraged researchers to perform
their own factor-analysis. It is not surprising, therefore, that although Stern et al., (1999) found
unidimensionality in their five-item NEP scale, the present factor analysis obtained two factors in
the same five-item NEP scale. Other studies using the identical five-item NEP scale treated the
scale as unidimensional even though some researchers did not test for dimensionality (Andersson
et al., 2005; Kalof et al., 2002), while another did (Slimak, 2003). Slimak’s exploratory factor
analysis suggested unidimensionality. Of the three other studies I identified that used a different
five-item NEP: one assumed multidimensionality based on a prior study but still summed the
five responses for one score (Arcury & Christianson, 1990); one didn’t test for unidimensionality
but summed the five responses (Kotchen & Moore, 2007); the third study started with seven
items but removed two items due to lower internal consistency, and summed the remaining five,
but didn’t test for unidimensionality (Bjerke et al., 2006). Using a six-item NEP scale, Bostrom
et al. (2006) identified two dimensions, and found that one of the dimensions was as valid, and
had similar or better (in three studies) internal consistency scores than the internal consistency
scores for the six-item scale. These authors concluded that the three-item scale was preferable
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over the six-item scale. See Table K.1 in Appendix K for more specific details about these NEP
studies.
Similar to Bostrom et al. (2006), I identified two factors in the reduced NEP scale. As
with Bjerke et al. (2006), removal of those two items from the NEP scale increased the internal
consistency of the scale. Also similar to Bostrom and colleagues, each of the three items that
loaded onto one factor in the present study represents one item from different aspects of
ecological worldview identified by (Dunlap et al., 2000):
1. Balance of nature - Q29.4 in Table 5.8.
2. Limits of growth – Q29.2 in Table 5.8.
3. Possibility of ecocrisis – Q29.3 in Table 5.8.
There was only one overlapping question between the Bostrom et al. study and my study: “How
much do you agree: The earth is like a spaceship with limited room and resources?” (Q29.2 in
Table 5.8.) This question was retained in both studies. Lastly, as with Bostrom et al., I concluded
that the scale with three items had better reliability and validity scores than the original scale
with more items (five in my study, six in Bostrom et al.).
The Awareness of consequences construct. The chi-square value for the seven items
comprising the Awareness of consequences (AC) construct was 708.82 with 14 df (p =.000). The
results of a CFA indicated that the seven items in the AC construct loaded onto one factor;
therefore the construct is unidimensional. The modification indices did not suggest any
alterations that would significantly improve model fit and reduce the chi-square value. To reduce
model complexity, these seven items were parceled into three indicators. Specifically, as above
with the descriptive social norms construct, the standardized path coefficients were rank ordered
from largest to smallest. The three largest values were assigned to parcels ac1-ac3. The fourth
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largest value was assigned to parcel three; the fifth largest value was assigned to the parcel two
and the sixth largest value was assigned to parcel one. This process was used to create ac1
(Q20.2 + Q20.4), ac2 (Q4 + Q20.3) and ac3 (Q6 + Q20.1 + Q20.5). The questions associated
with each parcel are listed in Table 5.16. The parcels corrected for slight variable non-normality.
The chi-square for this parceled, saturated model was 0, df = 0, p =1.00 indicating a perfect fit.
Table 5.16
Items per Parcel in the Awareness of Consequences Construct
5-(..))(.,3(.+-&)(FQG
RP?R )5'3")7)3/"#(%!&)&5-'#(!5#&&"-'+)+&#(/"(#///.;
RP?T )5'3")7)3/"#(%!&)&5-'#(!5#&&"-'+)+&#(4&)+#(!)3(/-#.;
5-(..))(.,3(.+-&/5)FRG
T
)5'3")7)3/"#(%!&)&5-'#(!5#&&"-'7)3+-.)(&&7;
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)5'3")7)3/"#(%!&)&5-'#(!5#&&"-'+)+&#()/"-')-(
#(3./-#&#8)3(/-#.;

5-(..))(.,3(.+-&/"-FSG
V
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The Ascription of responsibility construct. Any construct with three indicators or
parcels is a saturated model with a chi-square = 0, df =0, and p =1.00. The ascription of
responsibility scale was saturated, therefore it had a perfect fit and could not be examined using
CFA. Factor loadings were high (up to 0.98), suggesting the scale was unidimensional. All three
items listed below in Table 5.17 were retained.
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Table 5.17
Items in the Ascription of Responsibility Construct
RQ?Q (7)'7"4#)-.+-)3!-(")3.!.'#..#)(.?
RQ?R &+-/&7-.+)(.#&)-!&)&5-'#(!?
RQ?S )/)(&7/"!)4-('(/(#(3./-7--.+)(.#&)-!&)&5-'#(!3/'/))?
The Personal norms construct. The fit of the seven items used to measure the personal
norms construct was examined by computing the chi-square statistic, which was significant
beyond the 0.01 level, suggesting improvements could be made to the scale. The results of the
CFA indicated all of the measures loaded onto one factor, indicating unidimensionality. The
modification indices did not suggest any alterations that would significantly improve model fit.
Item parceling corrected for slight non-normality in the data distributions. Three parcels were
created: pn1= (Q27.2 + Q27.1 + Q27.3)/3; pn2= (Q27.5 + Q27.6)/2; and pn3= (Q27.4 +
Q27.7)/2. Questions in the three parcels are contained in Table 5.18. The chi-square for this
parceled, saturated model was 0, df =0, p =1.00 indicating a perfect fit.
Table 5.18
Items per Parcel in the Personal Norms Construct
-.)(&()-'.+-&)(F+(QG
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The Personal response efficacy construct. The fit of the thirteen items used to measure
the personal response efficacy construct was examined by computing the chi-square test statistic
(1439.37 with 65 df, p <0.0000). The results of a factor analysis indicated that the 13 items
comprising the personal response efficacy construct loaded onto one factor, so the construct is
unidimensional. The modification indices did not suggest any alterations that would significantly
improve model fit and reduce the chi-square value. The thirteen items were parceled into four
composite indicators. The items in each personal response efficacy parcel are shown below in
Table 5.19. As with other construct parceling, the goal was to create similar sums of values.
Means were computed for each group and these were used to create four parcels, p1= [(Q23.1 +
Q24.2 + Q22.3 + Q22.1)/4]; p2= [(Q23.7 + Q22.2 + Q22.4 + Q22.6 + Q22.5)/5]; p3= [(Q23.10 +
Q23.4)/2]; p4= [(Q23.13 + Q23.16)/2]. The chi-square of the scale with parcels is 0.03 with 1 df,
p =0.85; RMSEA = 0; CFI = 1.00 indicating a very good model fit.
Table 5.19
Items per Parcel in the Personal Response Efficacy Construct
-.)(&-.+)(.#7+-&)(F+QG
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Table 5.19 Continued.
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The Collective efficacy construct. The fit of the four items included in the collective
efficacy construct was also examined by computing the chi-square statistic, which was not
significant (2.65 (2), p = 0.27). However, the CFA indicated that the first item, Q24.3, only had a
weak association with the rest of the items (r = 0.08), so was deleted from the model.65 The items
are listed in Table 5.20. The chi-square of the remaining three was 0 with a p-value of 1.00.


65

CFA measures relationships between items (observed variables in a scale) with correlations, and measures
relationships between observed variables and latent variables with regression coefficients (Schumacker & Lomax,
2010).
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Table 5.20
Items in the Collective Efficacy Construct
RT?S

 )-#(.('#&7/)(!!#((4#-)('(/&#/#8(."#+(/#4#.'

HRU?Q
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Note: Starred (*) items were retained as indicators.
The Collective response efficacy construct. The seventeen items used to measure the
collective response efficacy construct were examined by computing the chi-square statistic,
which was significant, suggesting improvements could be made to the scale. The original chisquare value was 2226.55 (df =119), p < 0.000. The results of a factor analysis indicated that the
17 items loaded onto one factor, so the construct is unidimensional. The modification indices did
not suggest any alterations that would significantly improve model fit and reduce the chi-square
value. To reduce complexity and lower the chi-square value, these 17 items were parceled into
three composite indicators. These items are listed below by parcel in Table 5.21. Specifically,
cr1= [(Q23.8 + Q23.14 + Q23.17 + Q23.6 + Q25.5 + Q25.7)/6]; cr2= [(Q23.9 + Q23.2 + Q23.15
+ Q23.5 + Q24.4 + Q25.2)/6]; and cr3= [(Q23.12 + Q23.11 + Q23.3 + Q23.18 + Q25.3)/5]. The
three parcels resulted in a saturated model with a perfect fit (chi-square = 0, df =0, p =1.00).
Table 5.21
Items per Parcel in the Collective Response Efficacy Construct
)&&/#4-.+)(.#7+-&)(F-QG
RS?V
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Table 5.21 Continued.
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The Environmental citizenship construct. The fit of the five items used to measure the
environmental citizenship construct was examined by computing the chi-square statistic, which
was significant (χ2 = 47.6, 5 df, p < 0.000). The modification indices were reviewed. As with the
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biospheric values construct, the MIs identified highly correlated error terms between questions.
Specifically, the MIs pointed out that the error term for Q17 was highly correlated with the error
terms for Q16.1 and 16.4 This suggests that Q17 should be removed from the model because it is
repetitive with the other questions. The scale items are shown below in Table 5.22. Elimination
of the fifth item resulted in a chi-square statistic that was not significant (χ2 = 2.37, 2 df, p =
0.31), indicating a good fit. Four items were retained in this scale.
Table 5.22
Items in the Environmental Citizenship Construct
HQV?Q
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Note. Starred (*) items were retained as indicators.
Increased Reliability and Validity in the Revised Measurement Model
The measurement model was re-estimated using the revised indicators, and is shown in
Appendix I, Figure I.2. A comparison of the original and revised measurement models indicated
the revised model was a significantly better fit to the data (p < 0.001), and thus more valid and
reliable than the original measurement model.66

66

The comparison between measurement models showed that the chi-square difference test statistic for the revised
model was 1087.16 (243) lower [(3120.83 – 2033.67)/ (879-636)] than that of the original measurement model.
There were no significant differences in the RMSEA and Standardized Root Mean Square Residual (SRMR), but the
Comparative Fit Index (CFI) increased from 0.89 in the original measurement model to 0.93 in the revised
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To assess the reliability and validity of the indicators and constructs of the revised
measurement model, I repeated each test that I did with the original measurement model. These
analyses included standard path coefficient, indicator reliability, error, t-value, Cronbach’s alpha,
composite reliability, average variance extracted (AVE) estimates, convergent validity, and
discriminant validity. The validity and reliability estimates are shown in Tables 5.26 – 5.35.
The three main goals for increased reliability and validity for the revised measurement
model were attained. The first goal was to increase the standardized regression coefficients
(strength of relationship) between the indicators and the factors. This goal was met. In the
original measurement model, for instance, the standardized regression coefficient between Q25.3
and collective response efficacy was 0.05; the standardized coefficients between Q29.1 and NEP
and between Q25.7 and collective response were 0.10. In the revised model, none of the
standardized path coefficients was less than 0.35 and the large majority of them were between
0.70-0.98. See Table 5.23 for examples. These higher values indicate stronger relationships
between the indicators and the latent variables in the revised measurement model.
Table 5.23
Examples of Increased Path Coefficients After Purification and Parceling
,$
RU?S

&%+,*-,
)&&/#4
-.+)(.#7

*7(-*!!,!&%
P?PU

&+,7(-*!!,!&%
-&-S^P?XY

RU?W

)&&/#4
-.+)(.#7

P?QP

-&-Q^P?WU

RX?W

!)#./#4&3.

P?WW

P?XS

RY?Q



P?QP

')4E()/
3(##'(.#)(&


measurement model. The chi-square test statistic for the revised measurement model was 2033.67 (636), p <.001.
The adjusted chi-square was 3.2, RMSEA = 0.06, CFI = 0.93, and SMSR = 0.06. An explanation of these fit indices
can be found in Table 3.3.
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The second main goal in the measurement model revision was to increase the convergent
validity of the revised measurement model. This goal was also attained. In the first model, the tvalues ranged from 1.20 to 31.43. T-values less than 1.96 (alpha = 0.05) are not significant and
suggest a lack of convergent validity. All t-values between indicators and constructs in the
revised measurement model were significant. T-values ranged from 7.01 (Q29.4/NEP) to 33.10
(Collective response parcel 2). T-values were higher in the revised measurement model than the
original measurement model with many t-values above 20. These results support the convergent
validity of each indicator as measures of each of their associated constructs. Table 5.24 contains
examples of increased convergent validity values.
Table 5.24
Examples of Increased Convergent Validity After Purification and Parceling
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The third goal was to increase the average variance extracted (AVE) estimates of the
constructs in the revised measurement model. This goal was met. After purification and
parceling, the average variance extracted (AVE) estimates in the revised measurement model
increased for every latent construct. For example, as shown in Tables 5.25 and 5.29, item
parceling of the construct “awareness of consequences” resulted in a large increase in the amount
of variance explained by that latent variable, 0.42 to 0.80. Similarly, the AVE for the latent
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variable “personal response efficacy” increased from 0.30 to 0.45 (see Tables 5.25 and 5.31).
With parceling, explanatory ability increases because unexplained variance decreases.67
Therefore, the AVE will increase as well. AVE also increases as a result of purification because
the items with weak relationships with the latent constructs were removed. For example, the
AVE of Environmental citizenship before purification was 0.33; after purification the AVE was
0.40.
Table 5.25
AVE Estimates for Constructs in Original and Revised Measurement Model
&%+,*-,

(*7(*#!%
%(-*!!,!&%

(&+,7(*#!%
%(-*!!,!&%

&/-3#./#4&3.
#).+"-#4&3.
!)#./#4&3.
.-#+/#4.)#&()-'.
)&)!#&5)-&4#5
5-(..))(.,3(.
.-#+/#)()-.+)(.##&#/7
-.)(&-.+)(.#7
)&&/#4#7
)&&/#4-.+)(.#7
-.)(&()-'.
(4#-)('(/&#/#8(."#+

P?TT
P?UR
P?RV
P?UV
P?RQ
P?TR
P?VU
P?SP
P?SP
P?SX
P?TR
P?SS

P?UX
P?VS
P?SY
P?XU
P?RV
P?XP
P?WX
P?TU
P?TS
P?XX
P?WX
P?TP

In the revised measurement model all of the AVE scores increased and the majority of
constructs had AVE estimates above 0.50. Specifically, as indicated in Tables 5.26 – 5.35, only

67

With a simpler model and fewer parameters to estimate, explanatory ability (R-squared) increases. With an
increase in R-squared, there is a decrease in unexplained variance. Improvement in fit is also due in part to the
reduction in the number of variances and covariances that must be accounted for by the model (L. Williams,
personal communication, May 12, 2012).



185

four of thirteen constructs had AVE estimates below 0.50: Egoistic, NEP, Collective response
efficacy, and Environmental citizenship. The higher AVE estimates in the revised measurement
model indicate that the revised measurement model has less measurement error than the original
one.
The only detail that purification and parceling did not improve (but did not worsen) in the
revised measurement model was the relatively low discriminant validity between personal norms
and environmental citizenship. As with the original measurement model, discriminant validity
was assessed through the use of the average variance extracted (AVE) test and squared
correlations between latent variables (Fornell & Larcker, 1981). Correlations between latent
variables in the revised measurement model are shown in Table 5.35. The squared correlations
appear in Table 5.36. The correlation between personal norms and environmental citizenship was
0.66, and the squared correlation was 0.44. The variance extracted estimates for PN was 0.78 and
for environmental citizenship was 0.40. Because the variance extracted for environmental
citizenship was less than the square of the interfactor correlation, this test does not support the
discriminant validity of the two factors. This suggests that some of the items associated with
personal norms are also correlated with environmental citizenship, and vice versa. According to
Kline (2011), it is not a problem unless the correlation is greater than 0.85. Thus, in this case, it
is not a problem. Convergent validity was strong in both PN and environmental citizenship.
Review of other variance extracted estimates and squared correlations supported discriminant
validity for all other latent variables in the revised measurement model.
Overall, the scale purification process and parceling improved the reliability and validity
values, and also increased the convergent and discriminant validity of the constructs. Thus, the
revised measurement model is significantly more valid and reliable than the original one, and fits
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the data better. Therefore, the revised measurement model was retained for the analyses of the
structural models.
Table 5.26
Reliability and Validity Estimates for Value Orientations in Revised Measurement Model
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Note. N =702
Table 5.27
Reliability and Validity Estimates for Perceived Descriptive Social Norms in Revised
Measurement Model
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Table 5.28
Reliability and Validity Estimates for New Ecological Paradigm in Revised Measurement Model
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Table 5.29
Reliability and Validity Estimates for Awareness of Consequences in Revised Measurement
Model
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Table 5.30
Reliability and Validity Estimates for Ascription of Responsibility in Revised Measurement
Model
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Table 5.31
Reliability and Validity Estimates for Personal Response Efficacy in Revised Measurement
Model
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Table 5.32
Reliability and Validity Estimates for Collective Efficacy in Revised Measurement Model
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Table 5.33
Reliability and Validity Estimates for Collective Response Efficacy in Revised Measurement
Model
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Table 5.34
Reliability and Validity Estimates for Personal Norms in Revised Measurement Model
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Table 5.35
Reliability and Validity Estimates for Environmental Citizenship in Revised Measurement Model
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Table 5.36
Latent Construct Correlations in Revised Measurement Model
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Table 5.37
Squared Correlations of Latent Constructs in Revised Measurement Model
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Chapter Summary
Measurement models specify how latent (unobserved) variables are measured in terms of
observed variables (items or parcels). Good measurement properties are a prerequisite for a
tenable structural equation model analysis. The foundation of any good structural model lies with
a good measurement model. Chapter Five reported the results of the assessment of the original
measurement model and an appraisal of how purification of items through removal and parceling
led to an improved measurement model.
Through the analyses of the measurement models, the observed and unobserved variables
in this study were assessed for reliability and validity. Those items that did not measure a latent
variable well were removed from the measurement scale for that latent variable. Specifically,
items were removed if they: 1) lacked unidimensionality, 2) repeated another item that had a
stronger relationship, or 3) had a weak relationship with the latent variable. Where appropriate,
items were parceled. Parceling often further improves the reliability and validity of the
measurement model since combining items can increase explanatory ability and decrease
unexplained variance.
The revised measurement model was a significantly better fit to the data than the original
measurement model (p < 0.001). The three main goals for increased reliability and validity for
the revised measurement model were attained. The first goal was to increase the standardized
regression coefficients (strength of relationship) between the indicators and the factors. The
standardized coefficients between the indicators and latent variables increased in the revised
measurement model (e.g., in the revised model none of the standardized path coefficients was
less than 0.35 and the large majority of values ranged from 0.70-0.98). These higher path
coefficients indicate strong relationships between indicators and latent variables. The second
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main goal in the measurement model revision was to increase the convergent validity of the
revised measurement model. The convergent validity of the revised measurement model was
better than the original one (e.g., all of the t-values/relationships between indicators and
constructs were significant). The third goal was to increase the average variance extracted (AVE)
estimates of the constructs in the revised measurement model. The AVE estimates in the revised
measurement model increased for every latent construct, which means that there is less
measurement error in the revised measurement model. All of these improved fit indices indicate
that the revised measurement model fits the data significantly better than the original
measurement model.
In the next chapter, the revised measurement model will be used to create a series of
structural models. Structural models specify the theoretical relationships among the latent
variables. In order to assess the benefit of including efficacy and social norms constructs in the
VBN model, each model in the series of nested structural models (Models A-H) will be
compared to the original VBN. Results are reported in Chapter Six.
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CHAPTER SIX
RESULTS OF DATA ANALYSIS STAGE FOUR:
ASSESSMENT AND COMPARISON OF THE STRUCTURAL MODELS
Introduction
As noted in Chapter Three, a structural equation model consists of two parts: the
measurement model and the structural model. The measurement model specifies how the latent
variables or constructs are measured in terms of the observed variables. The structural model
specifies the causal relationships among the latent variables.68 Chapter Five discussed the
analyses of the measurement models. After purification, a revised measurement model was
created using parcels combined with individual items. The revised measurement model had
significantly better fit properties than the original measurement model. Good measurement
properties are a prerequisite for a tenable structural equation model analysis.
In this chapter, the revised measurement model is used to create a series of competing
structural models. One goal of this research is to determine if and to what extent four efficacy
constructs (self, personal response, collective, and collective response) impact public mitigation
action (environmental citizenship and activism). Another research question concerns the
influence of descriptive social norms on activism and environmental citizenship. The analyses of
the series of nested competing models will help reach these goals, and will determine which
model best explains the activism and environmental citizenship behaviors of a group of Alarmed
individuals. The models are presented and discussed in Chapter Six. In Chapter Seven, I add
demographics to the most accurate model and analyze the influence of demographics on several
variables. I also compare Alarmed individuals who contacted government officials (in the 12

68

Experimentation in the social and behavioral sciences is rarely performed under controlled situations. Causal
relationships may be established as null and alternative hypotheses, but may not be proven (Schumaker & Lomax,
2010).
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months prior to the survey) in support of mitigation legislation to those who did not engage in
that action during the past 12 months.
Model A (Original VBN)
The basic model to test the value belief norm theory (adapted from Stern et al, 1999 and
Stern, 2000) is a model where activism and environmental citizenship are dependent upon
personal norms (sense of obligation to take pro-environmental action). Personal norms are
dependent on ascription of responsibility (AR). AR is dependent on awareness of consequences
for valued objects (AC). AC is dependent on ecological worldview. Ecological worldview is
dependent on three value orientations – egoistic, altruistic, and biospheric. The conceptual model
for the basic VBN model is shown below in Figure 6.1.
In Figure 6.1, the ellipses represent the latent constructs. The green ellipses are
exogenous (independent) latent constructs – they don’t depend on any other latent constructs,
thus are independent. Specifically, altruistic, biospheric, and egoistic value orientations are
exogenous/independent variables. The exogenous latent variables covary with each other.
The rectangles are the observed measures (items or indicators). The yellow ellipses are
endogenous latent constructs. Endogenous constructs are latent variables that are influenced by
one or more other latent variables in the model. In Figure 6.1, the yellow ellipses are the
endogenous latent constructs NEP, AC, AR, PN, environmental citizenship, and activism. An
endogenous latent variable may also impact other endogenous variables in the model. In that
case, the endogenous variable would be both a predictor and a criterion measure. For instance,
NEP is the predictor of AC, and it is also the criterion variable for altruistic, biospheric, and
egoistic.
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Each line with a single arrowhead () represents a hypothesized direct effect of one
observed variable or latent construct on another. For example, the arrows between the items
Q28.1, Q28.5, Q28.8, and Q28.11 indicate that the survey question responses are endogenous
and caused by the construct (altruistic) they are specified to measure plus a residual term that
reflects unique sources of variability such as measurement error. The arrowheads between the
constructs (as represented by ellipses) suggest cause and effect. Each endogenous variable has a
disturbance term (not shown in the figure) that represents variance in that construct unexplained
by the variables specified as its direct causes. For instance, the disturbance term for awareness of
consequences (AC) represents the variance in AC unexplained by NEP. Disturbances are similar
to residuals in regression. Theoretically, disturbances represent all causes of an endogenous
variable that are omitted from the structural model. For example, there may be more or other
variables that effect AC besides NEP. Because the nature and number of these omitted causes is
unknown at least as far as this model is concerned, disturbances can be thought of as unmeasured
exogenous variables. Note the lighter arrowhead between each construct and the first indicator.
These are constants/fixed paths since one of the regression coefficients for each latent variable is
fixed to 1. This is done because latent variables do not have set scales so the number 1 is used as
an anchor to assign scales (Savalei & Bentler, 2006, p. 339).
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Figure 6.1. Conceptual model of value belief norm theory
The model shown in Figure 6.1 was fitted to a covariance matrix constructed from the
raw data using Prelis and LISREL 8.80 (Jöreskog & Sörbom, 2006). In addition to constraining
one indicator per construct (1.0), the paths between Q18 and activism, and between Q24.1 and
self-efficacy (in models containing this variable), were estimated using the Jöreskog and Sörbom
(1984) method in LISREL. This method allows the computer program to estimate regression
coefficients (factor loadings) between the single item and its associated latent variable. These
estimates are commonly used and are called “start values.” When estimating factor loadings for
constructs with one item, start values are generated by using 0.15 times the variance of the
observed variable and assigning that value to the error term (Jöreskog & Sörbom, 1984). For
example, if the variance of variable Q18 is 1.0, the error term would be fixed at 0.15*1.0 = 0.15.
The factor loadings between activism and Q18, and between self-efficacy and Q24.1 were
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estimated in this way because the constructs activism and self-efficacy are each measured by a
single item.
Assessing Structural Model Fit
A series of fit indices (described in Table 3.19) was used to determine
structural/theoretical model fit. As noted earlier, these fit indices measure how well a statistical
model fits a set of observations. The measure of fit is done through the comparison of the
covariance matrices of the proposed model and actual data. Therefore, the fit indices typically
denote the discrepancy between the sample values and the expected values in the theoretical
model (Schumacker & Lomax, 2010).
The chi-square statistic was used as a measure of fit. However, since several researchers
(Bentler, 1990; Browne & Cudeck, 1992; Iacobucci, 2010; Jöreskog, 1969) suggest that the chisquare value is often significant with larger sample sizes, several other goodness of fit indices
were also used to assess the structural models. These fit indices included the comparative fit
index (CFI) (Bentler, 1990), the standardized root mean square residual (SRMR) (Bagozzi & Yi,
1988), the root mean square error of approximation (RMSEA) (Rigdon, 1996) and the normed
chi-square (Jöreskog, 1970). The comparative fit index (CFI) compares the covariance matrix
predicted by the model to the observed covariance matrix to measure the fit of the proposed SEM
model. CFI and RMSEA are among the measures least affected by sample size (Fan, Thompson,
& Wang, 1999). CFI values vary from 0 to 1. A CFI close to 1 indicates a very good fit. RMSEA
is a measure of the closeness of fit and predictive ability, with values less than 0.05 indicating
good model fit and predictability, and values up to 0.08 indicating reasonable model fit and
predictability (Browne & Cudeck, 1992; Hu & Bentler, 1999). The SRMR does not penalize for
model complexity, whereas some other indices do. A value of zero indicates perfect fit; a value
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less than 0.08 is generally considered a good fit (Hu & Bentler, 1999). The normed chi-square
[i.e., chi-square adjusted by the degrees of freedom (χ2 /df )] was included in the assessment as it
evaluates model parsimony. Normed chi-square values between 1.0 and 5.0 are considered
acceptable (Schumacker & Lomax, 2010).
Several competing structural models were analyzed and compared using model fit
indices. By fixing or eliminating paths in a model that consists of all of the necessary constructs
to investigate the research questions, the model may be modified, and differences in model fit
can help determine which model is most accurate. The full structural equation model for Model
A (original VBN) is shown in Figure 6.2. Note that all of the latent constructs for each model (AI) are included in the figure, yet paths are only shown between the latent constructs in the
original VBN theory. Model A was the first model to be assessed. Subsequent models (B-I) were
then compared to Model A.
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Figure 6.2. Model A (Original VBN) SEM with standardized path coefficients.
Hypothesis One (H1)
The first hypothesis (H1) states that the original VBN model will provide an
acceptable fit to the data. This hypothesis was supported. The estimated structural equation
model shown in Figure 6.2 had a significant chi-square statistic (χ2 = 3874.72, df = 767, p <
0.00). The normed chi-square was 5.05 which is just at the threshold of 5.0 that Schumacker and
Lomax (2010) suggest as an indication of a good model fit. The model also had a CFI of 0.87, an
SRMR of 0.14 and an RMSEA of 0.08. Thus, the original VBN model does provide an
acceptable fit to the data, but modification indices suggest that model fit could be improved.
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Suggested Refinements of Model A
Modification indices point to specific paths (relationships between variables) that, if were
added to the model, would result in the biggest improvement in the overall chi-square value
(Savalei & Bentler, 2006). These modifications should also make sense theoretically.69
Modification indices suggested the fit of Model A could be improved by adding paths between
eight correlated error terms.70 This means that the paths are “set free” or estimated instead of
fixed at “0” (i.e., LISREL computes the correlation between error terms). The model was reestimated with these paths estimated: Q28.10<->Q28.11, Q28.2<->Q28.1, Q29.3<->Q29.2,
mcr2<->p3, pn3<->p4, Q16.1<->p1, Q16.4<->pn2, and Q18<->Q16.3. The subsequent model
(Refined Model A) fit the data better, and is shown in Figure 6.3.
For refined Model A, the chi-square statistic was also significant (χ2 = 2762.31, df = 756,
p < 0.00). The normed chi-square was 3.65, the CFI was 0.92, the SRMR was 0.12 and the
RMSEA was 0.06, indicating setting these paths free resulted in better model fit. The freed paths
in the refined model did not change the theoretical structure of the VBN model. Because of that,
and since the refined model with the freed paths had a better fit, it was retained and will be
referred to as “Model A” and/or “Basic VBN” for the remainder of this dissertation. The
variables in Model A explained 38% of the variance in environmental citizenship and 17% of the
variance in activism.
For the nested model comparisons and chi-square difference tests, all the other models
(B-I) were compared to this refined version of Model A (Basic VBN). Details about the

69

If model modification is done, “cross validation on a new sample is recommended. But correlations based on even
a few hundred observations are probably pretty stable, and model modification can then be a useful tool for
discovering the set of relationships that can explain the observed covariances” (Savalei & Bentler, 2006, p. 38)
70

The correlated errors have practical meaning and are not simply spurious findings or statistical artifacts. For
example, correlated errors linked: (1) contacting representatives to personal response efficacy, (2) donating money
to personal norms, and (3) volunteering with organizations to attending rallies or protests. Values were also linked:
(1) influential values and helpful values, and (2) equality values and respecting the Earth.
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relationships between the latent constructs in Model A’s (Basic VBN’s) structural model are
below Figure 6.3.

Figure 6.3. Refined Structural Equation Model A with standardized path coefficients.
Note. See Appendix L for measurement properties of Refined Model A. The path coefficients
between all indicators and constructs in the measurement model are significant beyond the 0.05
level of significance.
Standardized Regression Coefficients for Structural Model A
Standardized coefficients provide information about the magnitude of the relationship.
The standardized coefficients are contained in Table 6.1 and depicted in Figure 6.4. Some
researchers suggest that standardized paths coefficients should be at least 0.20, and ideally above
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0.30 in order to be considered meaningful for discussion (Chin, 1998). However, path
coefficients can be significant even if they are less than 0.20.
As shown in Table 6.1, in Model A (Basic VBN) biospheric values have a greater impact
on ecological worldview than altruistic or egoistic values, and are statistically significant (β =
0.23, 0.05, -0.14, in that order). Interestingly, as egoistic values increase, ecological worldview
(NEP) values decreases. As NEP increases, so do beliefs that climate change conditions pose a
threat to valued objects [awareness of consequences (AC), β = 0.23]. Similarly, as awareness of
consequences for valued objects increases, so does ascription of responsibility (AR) (β = 0.04).
Ascription of responsibility has a positive impact on personal norms (PN) (β = 0.18). Personal
norms significantly influence the environmental citizenship (β = 0.62) and activism (β = 0.41) of
people in the Alarmed segment. In terms of theory, altruistic and biospheric values have a
positive impact on NEP, but egoistic values have a negative relationship. NEP has a positive
influence on AC, which has a positive impact on AR. AR has a positive influence on PN. And,
PN has a positive influence on environmental citizenship and activism.
Table 6.1
Model A (Basic VBN): Standardized Coefficients
Environmental
Construct

NEP

Altruistic
0.05
Biospheric
0.23*
Egoistic
-0.14*
NEP
AC
AR
PN
Note.* p < .05, ** p < .01, *** p < .001

AC

AR

PN Citizenship Activism

0.23*
0.04
0.18**
0.62***

0.41***
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Figure 6.4. Model A: Basic VBN with standardized path coefficients
Note: *Significant. See Table 6.1 for significance levels.
Overall, the first hypothesis (H1) was supported: the original VBN model does provide
an acceptable fit to the data. However, models that include personal descriptive social norms and
efficacy constructs provide a better fit and improved explanations for the Alarmed’s public
mitigation action. These models are described in the next section entitled “Comparing Nested
Models.”
Comparing Nested Models
A series of nested models was compared to identify the model that best explains Alarmed
individuals’ public action to alleviate climate change. The list of models that were compared was
shown in Table 3.4. As noted in Chapter Three, nested models are equivalent models except that
one of the models has a subset of free parameters that are fixed or constrained in the other model
(Maruyama, 1998, p. 235). For example, when comparing a less restricted model (e.g., Model B:
VBN plus self-efficacy) to an alternate, more restricted model (Model A: Basic VBN), the paths
in Model A from self-efficacy to citizenship behavior, activism, and personal norms would be
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“fixed” (set to 0); the same paths in Model B would be set free (i.e., they would be estimated).
See Figure 3.6 for a visual representation. Model A and Model B differ with respect to these
paths. Their measurement models are identical. Thus, Model A (more restricted) is nested in
Model B (less restricted).
When nested models are compared, two main strategies are used: 1) applying the chisquare difference test, and 2) Akaike’s Information Criterion (AIC). Both analyses help
determine which model fits the data better and which model is the best predictor of
environmental citizenship and activism. For the chi-square difference test, using Models A and B
as examples, the value of the chi-square “difference” equals the chi-square fit statistic of Model
A (smaller, more restricted model) minus the chi-square statistic for Model B (larger, less
restricted model). The degrees of freedom (df) “difference” equals df for Model A minus df for
Model B. If the χ2 difference is significant, the null hypothesis of equal fit for both models is
rejected and the larger model with more freely estimated parameters (Model B) is retained. If the
χ2 difference is not significant, then the models fit equally well statistically so the parameters
(paths) in question can be removed (set to 0) and the smaller model (Model A) would be retained
(Werner & Schermella-Engel, 2010).
Akaike Information Criterion (Akaike, 1974, 1987) was also used to assess model fit and
compare models. With a set of nested models, the model with the lowest AIC value is considered
the best fitting model. Results of model comparisons are shown in Table 6.2. Note that Model I,
the fully modified VBN model with four efficacy constructs and descriptive social norms, has
the lowest chi-square value and lowest AIC value, indicating that it is the best fitting model.
Model I explains environmental citizenship and activism of people in the Alarmed segment
better than the original VBN and the other competing models.

Table 6.2
Results of Model Comparisons
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Model B: Original VBN plus Self-Efficacy

Figure 6.5. Model B: Original VBN model plus self-efficacy with standardized path coefficients
Note: *Significant. See Table 6.3 for significance levels.

The second hypothesis is supported: (H2) Integrating self- efficacy into the original
VBN model between AR and PN will increase the model’s ability to explain environmental
citizenship and activism in response to climate change. The chi-square for this model was
2644.46 with 752 df, as listed in Table 6.2. The normed chi-square was 3.52, the CFI was 0.92,
the SRMR was 0.12 and the RMSEA was 0.06. The chi-square difference between this model
and Model A (Basic VBN) was 117.85 with 4 df (critical chi-square = 18.47). The significant
chi-square difference value suggests that the less restrictive model, the one with fewer degrees of
freedom (Model B) fits the data better than Model A. Additionally, comparison of this model
with the previous one revealed a lower Model AIC (Model A’s AIC is 2972.31 and Model B’s
AIC is 2862.46). Thus this hypothesis is supported. Integrating self-efficacy into the original
VBN model increases the model’s ability to predict public mitigation action.
I also had hypotheses about individual paths in Models B through Model I. In brief, the
hypotheses posit that the paths to the right (or “downstream”) of AR are positive and significant.
In Model B, all of the path hypotheses were supported except the path from self-efficacy ->
activism which was significant at p = .06. Detailed information about the hypotheses regarding
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paths for every model can be found in Appendix M. The standardized path coefficients are
shown in Figure 6.5 and in Table 6.3.
Table 6.3
Standardized Path Coefficients for Model B
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Note.* p < .05, ** p < .01, *** p < .001

Model C: Original VBN plus Personal Response Efficacy

Figure 6.6. Model C: Original VBN model plus personal response efficacy with standardized
path coefficients
Note: *Significant. See Table 6.4 for significance level.

208

In Model C, Personal response efficacy was added to the original VBN model. The
associated hypothesis is: H3: Integrating personal response efficacy into the original VBN
model between AR and PN will increase the model’s ability to explain environmental
citizenship and activism in response to climate change. This hypothesis is supported. The chisquare for this model is 2405.48 with 752 df, as listed in Table 6.2. The normed chi-square was
3.20, the CFI was 0.93, the SRMR was 0.11 and the RMSEA was 0.056. The chi-square
difference between Model C and Model A (Basic VBN) of 356.83 is significant at 4 df when p <
.001, suggesting that Model C fits the data better than Model A. Similarly the lower AIC for this
model (2623.48) is another indication that hypothesis three is supported. Integrating personal
response efficacy into the original VBN model increases the model’s ability to explain public
action in response to climate change.
Table 6.4.
Standardized Path Coefficients for Model C
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Note. * p < .05, ** p < .01, *** p < .001
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As noted in the discussion about Model B, the hypotheses regarding specific paths posit
that the paths to the right (or “downstream”) of AR are positive and significant. In Model C, all
of the path hypotheses were supported except the paths from personal response efficacy to both
activism and environmental citizenship. Detailed information about the hypotheses regarding
paths for every model can be found in Appendix M. The standardized structural path coefficients
are shown in Figure 6.6 and Table 6.4.

Model D: Original VBN plus Collective Efficacy

Figure 6.7. Model D: Original VBN Model plus collective efficacy with standardized path
coefficients
Note: *Significant. See Table 6.5 for significance level.
Model D is shown above in Figure 6.7. In this model, collective efficacy has been added
to the original VBN model between AR and PN. The associated hypothesis (H4) is: Integrating
collective efficacy into the original VBN model between AR and PN will increase the
model’s ability to explain environmental citizenship and activism in response to climate
change. This hypothesis is supported. Model D has a lower AIC (2916.36) than Model A
(2972.31). In addition, the significant chi-square difference, 63.95 with 4 df suggests that Model
D fits the data better than Model A. The normed chi-square was 3.59, the CFI was 0.92, the
SRMR was 0.12 and the RMSEA was 0.061.

210

Details regarding path hypotheses in Model D are discussed in Appendix M. In Model D,
all of the path hypotheses were supported except the paths from collective efficacy to both
activism and environmental citizenship. The standardized structural path coefficients are shown
in Figure 6.7 and Table 6.5.
Table 6.5.
Standardized Path Coefficients for Model D

&$!
&%*$
&$)%&
!%"$
!%&



!&*
-
$%! 
!$%

&&!&%*$



>3>C
>3@A;
8>3?B;








>3@A;








>3>B



!&*
-





>3?B;;










$%! 
!$%






>3@>;;;


&*%






>3>F

 *$!  &
&. %"






>3>D

>3AG;;;

>3CG;;;

Note. * p < .05, ** p < .01, *** p < .001
Model E: Original VBN plus Collective Response Efficacy

Figure 6.8. Model E: Original VBN plus collective response efficacy with standardized path
coefficients
Note: *Significant. See Table 6.6 for significance level.
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Model E, shown above in Figure 6.8, adds collective response efficacy to the original
VBN model. H5: Integrating collective response efficacy into the original VBN model
between AR and PN will increase the model’s ability to explain environmental citizenship
and activism in response to climate change. This hypothesis is supported. Examination of the
AIC values in Table 6.2 reveals that the AIC for Model E is lower than that for Model A
(2739.82 and 2972.31, respectively). Providing additional support for the hypothesis, the chisquare difference between this model and Model A was significant: 236.49 with 2 df (critical chisquare = 13.82). Other hypotheses related to Model E are discussed below. The normed chisquare was 3.35, the CFI was 0.92, the SRMR was 0.11 and the RMSEA was 0.058.
Table 6.6.
Standardized Path Coefficients for Model E
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Note. * p < .05, ** p < .01, *** p < .001
Details regarding path hypotheses in Model E are discussed in Appendix M. In Model E,
the only path hypotheses that were supported (i.e., significant) were the paths between collective
response efficacy and personal norms, and the paths between personal norms and activism and
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environmental citizenship. 71 The standardized structural path coefficients are shown above in
Figure 6.8 and Table 6.6.
Model F: Original VBN plus Four Efficacy Constructs

Figure 6.9. Model F: Original VBN plus four efficacy constructs with standardized path
coefficients
Note: *Significant. See Table 6.7 for significance level.
The next hypothesis, H6, states, “Integrating the four efficacy constructs (i.e., selfefficacy, personal response efficacy, collective efficacy, collective response efficacy) into the
original VBN model between AR and PN will increase the model’s ability to explain
environmental citizenship and activism in response to climate change.” This hypothesis is

71

The hypothesis about the path between Collective response efficacy and Environmental citizenship was not
supported at alpha = 0.05, but may be supported at alpha = 0.20.

213

supported. The chi-square for this model was 2358.61 with 752 df. The normed chi-square was
3.14, the CFI was 0.93, the SRMR was 0.11 and the RMSEA was 0.06. As shown in Table 6.2,
the chi-square difference between this model and Model A was significant, 403.70 with 4 df
(critical chi-square = 18.47). The AIC for this model was 2576.61 versus 2972.31 for Model A.
The lower AIC value indicates Model F fits the data better than Model A.
Hypotheses regarding paths in Model F are discussed in Appendix M. The standardized
structural path coefficients are shown in Figure 6.9 and Table 6.7.
Table 6.7.
Standardized Path Coefficients for Model F
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Note. * p < .05, ** p < .01, *** p < .001
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Model G: Original VBN plus Personal Descriptive Social Norms

Figure 6.10. Model G: Original VBN plus descriptive social norms with standardized path
coefficients
Note: *Significant. See Table 6.8 for significance level.
H7: Adding Perceived descriptive social norms as an exogenous predictor variable
to the original VBN model will increase the model’s ability to explain environmental
citizenship and activism in response to climate change. This hypothesis is supported. The chisquare for Model G is 2706.07 with 753 df compared to that of Model A with a chi-square of
2762.31 with 756 df. The chi-square difference is 56.24 (3 df). Critical chi-square for 3 df at the
.001 level of alpha is 16.27, so the difference is statistically significant, indicating that Model G
is a better fit to the data. This hypothesis is also supported by the lower AIC for this model,
2922.07, versus 2972.31 for Model A. The normed chi-square was 3.59, the CFI was 0.92, the
SRMR was 0.12 and the RMSEA was 0.061.
Path hypotheses related to Model G are discussed in Appendix M. In Model G, the paths
from perceived descriptive social norms to environmental citizenship and activism were
significant. The standardized structural path coefficients are shown in Figure 6.10 and Table 6.8.
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Table 6.8.
Standardized Path Coefficients for Model G

&$!
&%*$

&&!&%*$




&$)%&

>3>@



!%"$

>3?F;

!%&

$%! 
!$%

&*%

 *$!  &
&. %"



















8>3?@;













>3@A;















>3>B















>3?C;





$%! 
!$%
$*
%$"&*
%! !$%








>3A@;;;

>3BF;;;








>3@@;;;

>3AC;;;



Note. * p < .05, ** p < .01, *** p < .001
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Model H: Original VBN plus Four Efficacy Constructs and Descriptive Social Norms

Figure 6.11. Model H: Original VBN plus four efficacy constructs and descriptive social norms
with standardized path coefficients.
Note: *Significant. See Table 6.9 for significance level.
H8: The modified VBN model that integrates self-efficacy, personal response
efficacy, collective efficacy, collective response efficacy (between AR and PN), and
integrates perceived descriptive social norms as an exogenous variable (without paths from
PDSN to efficacy constructs) will increase the model’s ability to explain environmental
citizenship and activism in response to climate change. This hypothesis is supported. The AIC
for this model is 2870.40; the AIC for the original VBN model is 2972.31. Similarly, the chisquare test statistic is 2636.40 with 744 df. The chi-square difference between Model H, shown
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above in Figure 6.11, and Model A is 125.91 (12 df). The critical value of chi-square at the p
=.001 level is 32.91, so the difference is statistically significant. The normed chi-square was
3.54, the CFI was 0.93, the SRMR was 0.10 and the RMSEA was 0.05.
Path hypotheses related to Model H are discussed in Appendix M. The standardized
structural path coefficients are shown in Figure 6.11 and Table 6.9.
Table 6.9.
Standardized Path Coefficients for Model H
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Note. * p < .05, ** p < .01, *** p < .001
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Model I: Fully modified VBN: Four Efficacy Constructs, Descriptive Social Norms, with
paths between Social Norms and Efficacies

Figure 6.12. Model I: Fully modified VBN: Four efficacy constructs, perceived descriptive
social norms, with paths between social norms and efficacies, and standardized path coefficients.
Note: * p < .05, ** p < .01, *** p < .001. Also see Table 6.10 for significance levels.
H9: Model I, the fully modified VBN model that integrates self-efficacy, personal
response efficacy, collective efficacy, collective response efficacy (between AR and PN), and
descriptive social norms as an exogenous variable (with paths from PDSN to efficacy
constructs) will increase the model’s ability to explain environmental citizenship and
activism in response to climate change. This hypothesis is supported by the AIC value and the
chi-square difference test.
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Table 6.10.
Standardized Path Coefficients for Model I
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Note. * p < .05, ** p < .01, *** p < .001
The AIC for Model I is 2377.17. This is lower than the AIC for Model A, which is
2972.31. The chi-square for this model is 2145.17 with 745 df. The chi-square difference
between this model and the original VBN model is 617.14 with 11 df. The critical value of chisquare with 11 df at the p =0.001 level is 31.26. The significant difference suggests that Model I,
shown above in Figure 6.12, is a much better fit to the data than the original VBN model.
Additionally, the chi-square value and AIC value are both lower than all of the other competing
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models. Also lower for this model than other competing models were: the normed chi-square
with a value of 2.88, the SRMR with a value of 0.09, and the RMSEA with a value of 0.05. The
CFI (= 0.94) was higher than all other competing models in this study. Thus, out of this set of
models, Model I best explains Alarmed individuals’ environmental citizenship and activism.
Furthermore, the variables in Model I explained 64% of the variance in environmental
citizenship and 36% of the variance in activism, compared to 38% of the variance in
environmental citizenship and 17% of the variance in activism explained by the original VBN.
Path hypotheses related to Model I are discussed in Appendix M. The standardized
structural path coefficients are shown in Figure 6.12 and Table 6.10.
Chapter Summary
A series of competing models were presented in Chapter Six. Model I, the fully modified
VBN model with perceived descriptive social norms and the four efficacy constructs (self,
personal response, collective, and collective response) had the best fit indices values of all the
models. Specifically, Model I had the lowest AIC and chi-square value of all of the models. Also
lower for this model than other competing models were: normed chi-square, SRMR, and
RMSEA. Additionally, the CFI was higher (better) than all other competing models in this study.
According to the chi-square difference test, Model I was significantly better than the original
VBN (p < .001). Therefore, within the set of competing models, Model I best explains the
environmental citizenship and activism of Alarmed individuals. Additionally, the variables in the
original VBN explained 38% of the variance in environmental citizenship and 17% of the
variance in activism; whereas the variables in Model I explained 64% of the variance in
environmental citizenship and 36% of the variance in activism. These results suggest that
descriptive social norms and the four forms of efficacy are important antecedents of
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environmental citizenship behavior and activism. As with the original VBN, Model I was a better
predictor of environmental citizenship than activism. The strongest influences of environmental
citizenship in Model I were self-efficacy, personal response efficacy, collective response
efficacy, personal norms, and perceived descriptive social norms. The strongest influences of
activism in Model I were self-efficacy, personal response efficacy, personal norms, and
perceived descriptive social norms.
The first part of Chapter Seven reports the extent to which demographics affected the
four forms of efficacy, personal norms, environmental citizenship, and activism. Chapter Seven
concludes with a comparison between Alarmed individuals who contacted elected officials to
urge them to act to reduce climate change (“actors”) versus those who had not contacted elected
officials during twelve months preceding the survey (“non-actors”).
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CHAPTER SEVEN
RESULTS OF DATA ANALYSIS STAGE FIVE:
INFLUENCE OF DEMOGRAPHICS AND
COMPARISON OF ALARMED “ACTORS” AND “NON-ACTORS”
Introduction
One goal of this research is to determine the extent to which the four efficacy constructs
(self, personal response, collective, and collective response) influence Alarmed individuals’
public mitigation action (environmental citizenship and activism). Another main research
question concerns the impact of perceived descriptive social norms on environmental citizenship
and activism to alleviate climate change. In Chapter Six, a series of competing models were
presented to determine which model best explains environmental citizenship and activism of
Alarmed individuals. Model I, the fully modified VBN model with descriptive social norms and
the four efficacy constructs (self, personal response, collective, and collective response) had the
lowest AIC, normed chi-square, SRMR, and RMSEA. It had the highest CFI. These values
indicate that Model I fits the data very well and has high explanatory qualities. Additionally, the
chi-square difference test suggested that Model I was significantly better than the original VBN
(p < 0.001). Thus, within the set of competing models, Model I best explains the environmental
citizenship and activism of Alarmed individuals. Chapter Seven discusses the influence of
demographics when added to Model I. This chapter also presents the results of comparisons
between Alarmed “actors” and “non-actors.”
Demographics
The fully modified VBN model with four types of efficacy and perceived descriptive
social norms constructs (Model I) was re-estimated with the following demographic data
included: gender, age, political party, education, and income. This was done to determine the
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extent to which these demographics affected the four efficacy constructs, personal norms, and
public mitigation action.
In Figures 7.1, 7.6, 7.13 and 7.14, the relationships between the demographic variable
and the variables in the model are described in terms of standardized regression coefficients (beta
coefficients). As in the measurement models and structural models, the beta coefficients
represent the change in terms of standard deviations in the dependent variables that result from a
change of one standard deviation in the independent variable (e.g., demographics). Thus, the beta
coefficients represent the magnitude of the effect. Magnitude is relative. Therefore, an effect that
might be perceived as “small” could be significant [e.g. the effect of age on personal norms (β =
.09, p < .05)].
Gender
The effects of gender on the four efficacy constructs, personal norms, and public
behavior are shown below in Figure 7.1 and Table 7.1. As depicted in Figure 7.1 and Table 7.1,
females had significantly higher collective efficacy (p < 0.05) and collective response efficacy (p
< 0.10) scores than males. Regarding behavior, as shown in Figure 7.1 and Table 7.1, females
engaged in significantly more environmental citizenship than males (p < 0.10). See Figures 7.3 –
7.5 for more detailed information about differences in behavior by gender.
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Figure 7.1. Influence of gender in fully modified VBN model (Model I)
Note. Female = 1, Male = 2 *Significant at alpha = 0.10 ** Significant at alpha = 0.05
Table 7.1
Female and Male Means for Efficacy, Personal Norms, and Action
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** Significant difference between males and females at alpha = 0.05 level.
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Figure 7.2. Percentage of females who engaged in environmental citizenship actions during the
12 months prior to the survey.

Figure 7.3. Percentage of males who engaged in environmental citizenship actions during the 12
months prior to the survey.
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Figure 7.4. Comparison of females’ and males’ petition signing behavior: Q17 Whenever you
had opportunities to sign PETITIONS to reduce global warming in the past 12 months, how
often did you sign them?
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Figure 7.5. Comparison of females’ and males’ activism: Q18 Whenever you had the
opportunity to attend rallies or protests to limit global warming in the past 12 months, how many
times did you do so?
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Age
The effects of age on four types of efficacy, personal norms and public action are shown
in Figure 7.6. Age had a statistically significant negative effect on activism (β = -0.17, p < 0.10).
In other words, as people age they tend to engage in significantly less activism. The effect of age
on personal norms was positive and significant (β = 0.09, p < 0.05). Thus, as age increases, so
does the feeling of obligation to take action. Regarding efficacy, as age increases, levels of
personal response efficacy (β = 0.14, p < 0.10) and collective response efficacy (β = 0.09, p <
0.05) also significantly increase. In comparison, as age increases, reported self-efficacy
significantly decreases (β = -0.20, p < 0.05).

Figure 7.6. Influence of age in fully modified VBN model (Model I).
Note. *Significant at alpha = 0.10 ** Significant at alpha = 0.05
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Political Party
Chi-square tests were run to explore the relationship between political party, citizenship
action and activism. The Chi-Square Goodness of Fit Test determines if the observed frequencies
in a crosstabulation (also known as a contingency table) are different from what we would expect
to find.72 The chi-square measure may suggest that there is a relationship between two variables,
but it does not indicate the strength of the relationship. For that, Cramér's V (a.k.a. Cramer’s phi)
was used as a post-hoc analysis to determine strengths of association after the chi-square test
statistic determined significance.73 When using Cramér’s V, 0.10 suggests a small effect, 0.30 a
medium effect, and 0.50 a large effect (Cramér, 1946). The chi-square statistic also does not
indicate direction of the relationship; for that, the expected frequencies and the actual count data
must be examined.
Several iterations of the data were run before acceptable results were obtained. The first
iteration revealed that there were only four Republicans in the sample of 702 Alarmed
respondents. Similarly, there were lower than expected frequencies in some of the cells for the
“no political party/not interested in politics” and “other” groups. The Republican respondents
were eliminated since a sample of four produces unreliable results, and a new variable was
created that combined the “no political party/not interested in politics” and “other” groups into a
new “other” group. For Questions 17 and 18, environmental citizenship and activism,
respectively, the category “I did not have the opportunity” was removed and the other categories
were collapsed into “No Action” and “Action” to meet the expected frequency in each cell.
Results for each action are below.


72
73

Expected frequency is the total observations divided by the number of categories.
Cramér's V is used in calculating correlation in tables that have more than 2x2 rows and columns (Cramér, 1946).
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16.1) [Environmental Citizenship] How many times in the past 12 months have you
WRITTEN LETTERS, EMAILED or PHONED government officials to urge them
to take action to reduce global warming?
The chi-square value was 10.95 with 8 df, where p =.20. Contacting elected officials does
not significantly vary by party and amount of action for those respondents. The crosstabs results
are shown and explained below in Table 7.2.
Table 7.2
Crosstabs for Question 16.1: Contacting Elected Officials By Political Party
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Table 7.2 Continued
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Notes. 1 = row percentage (i.e., out of the 263 who took no action, 138 are Democrats, 138/263 =
52.5%)
2 = column percentage (i.e., out of the 338 that are Democrats, 138 reported no action, 138/338 =
40.8%)
3 = cell percentage (i.e., out of all 698 respondents, 138 are Democrats and took no action,
138/698 = 19.8%)
4 = overall row percentage (i.e., out of 698 respondents, 263 took no action, 263/698 = 37.7%)
5 = overall column percentage (i.e., out of all 698 respondents, 338 were Democrats, 338/698 =
48.4%).
Figure 7.7 below shows how often and what percentage of each political party contacted elected
officials.
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Figure 7.7. Question 16.1 Elected official contact by political party
16.2) [Environmental Citizenship] How many times in the past 12 months have you
VOTED for a candidate who supports measures to reduce global warming?
The chi-square test statistic was significant, χ2 = 19.87 with 8 df, p = 0.01. The results are
shown in Table 7.3 as well as in Figure 7.8. Democrats (25.7%) were more likely than
Independent (17.4%) or Other (15%) respondents to have voted once for a candidate who
supports measures to reduce climate change. Independents (34.8%) were more likely than
Democratic (27.2%) or Other (20.6%) respondents to have voted a few times. Respondents from
the Other category were more likely than Democrats and Independents to have voted both
several and many times for a candidate who supports measures to reduce climate change.
Approximately one-third of respondents in the “Other” category did not vote for a candidate who
supports measures to reduce climate change, followed by 22.8% of Democrats and 21.7% of
Independents. The Cramér’s V value for the strength of the relationship was 0.133 suggesting a
small effect size between political party and voting activity. When examining discrepancies
between expected and actual values in Table 7.3, more Democrats and Independents voted than
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were expected to vote, and fewer Others voted than were expected to vote. More Democrats than
expected voted once, while fewer Independents and Others than expected voted once. Fewer
Democrats and Others than expected voted 2-3 times. Fewer Democrats and more Others than
expected voted several times.
Table 7.3
Crosstabs for Question 16.2 Voting By Political Party
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Figure 7.8 depicts amount of voting by party during the 12 months preceding the survey.
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Figure 7.8. Question 16.2 Voting by political party
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16.3) [Environmental Citizenship] How many times in the past 12 months have you
VOLUNTEERED with an organization working to reduce global warming?
The chi-square test statistic is 7.99 with 8 df, p = 0.44 and not significant. The results are
shown in Table 7.4 for the crosstabs computation. Proportionally, Others [(49+52+18+28)/338 =
52.3%] were more likely to have volunteered with an organization in the past twelve months than
Independents (46.2%) or Democrats (43.5%). The results are also depicted in Figure 7.9.
Table 7.4
Crosstabs for Question 16.3 Volunteering By Political Party
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Figure 7.9. Question 16.3 Volunteering by political party
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16.4) [Environmental Citizenship] How many times in the past 12 months have you
DONATED MONEY to an organization working to reduce global warming?
These results were not significant (p = 0.22) with a chi-square test statistic = 10.62 (df
=8). Crosstab results are shown in Table 7.5. Proportionally, Independents (64%) and Democrats
(63.9%) were more likely to have donated money in the past twelve months than Others (56.1%).
Results are also depicted in Figure 7.10.
Table 7.5
Crosstabs for Question 16.4 Donating Money by Political Party
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Table 7.5 Continued.
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Figure 7.10. Question 16.4 Donating money by political party
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17) [Environmental Citizenship] Whenever you had opportunities to sign
PETITIONS to reduce global warming in the past 12 months, how often did you
sign them?
The chi-square test statistic is 0.35 with 2 df and p =0.84. These results indicate no
significant relationship between political party and signing petitions in the past 12 months. Table
7.6 shows the results for Q17. For those that identified with the Independent party, 97.2%
reported they signed petitions in the last 12 months to reduce global warming whenever they had
an opportunity, along with 96.2% of Others and 96.1% of Democrats. Figure 7.11 shows the
relationship of opportunities to sign petitions by political party.
Table 7.6
Crosstabs for Question 17 Signing Petitions By Political Party
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Figure 7.11. Question 17: Signing petitions by political party
18) [Activism] Whenever you had the opportunity to attend rallies or protests to
limit global warming in the past 12 months, how many times did you do so?
The results of the crosstab analyses are significant, χ2 = 6.85 with 2 df, p = 0.03. These
results are shown below in Table 7.7. There is statistical significance for the relationship between
activism and political party. Fifty eight percent of Democrats, 55.1% of Independents, and 40.8%
of Others reported they did not attend a rally or protest to limit global warming in the past 12
months, although they had the opportunity to attend. Two hundred and forty four respondents
indicated they did not have the opportunity to attend rallies or protests to limit global warming in
the past 12 months (702-458). For those that reported taking action, 42% were Democrats, 44.9%
were Independents, and 59.2% identified themselves as Other. The “action” activism count for
Democrats and Independents was lower than the expected count, and therefore the “no action”
count was higher than the expected count for those groups. Figure 7.12 depicts activism by
political party. The Cramer’s V value for the strength of the relationship was 0.136 suggesting a
small effect size between political party and attending rallies and protests.
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Table 7.7
Crosstabs for Activism Q18 By Political Party
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Figure 7.12. Question 18 Activism (attending rallies or demonstrations) by political party
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Education
Results suggest that the more formal education a person has, the more public action s/he
engages in. Specifically, education has a significant (p < 0.05) positive effect on activism and
environmental citizenship (β = 0.29 and 0.25, respectively). The effect of education on self
efficacy was also positive and significant, (β = 0.11, p < 0.10). However, for collective response
efficacy (β = -0.09, p < 0.10) and collective efficacy (β = - 0.13, p < 0.10), the effects were
negative. In other words, the more formal education individuals had, the higher their selfefficacy but the lower their collective and collective response efficacies. Formal education had
virtually no effect on personal response efficacy (β = -0.1, n.s.), The effect of formal education
on personal norms was significant and positive (β = 0.07, p < 0.05). Thus, the higher the level of
education, the more a person feels s/he should take action. These effects are shown below in
Figure 7.13.

Figure 7.13. Influence of education in fully modified VBN model (Model I)
Note. *Significant at alpha = 0.10 ** Significant at alpha = 0.05
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Income
Income had a significant negative effect on personal norms (β = -0.10, p < 0.10) and
collective efficacy (β = - 0.10, p < 0.05). In other words, higher levels of income resulted in a
lower sense of obligation to act, and weaker beliefs that humans can limit climate change.
Income level had little influence on self-efficacy (β = 0, n.s.), personal response efficacy (β = 0.05, n.s.), and collective response efficacy (β = 0.01, n.s.). These effects are shown below in
Figure 7.14.

Figure 7.14. Influence of income in fully modified VBN model (Model I)
Note. *Significant at alpha = 0.10 ** Significant at alpha = 0.05
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Comparison of Alarmed Actors and Non-Actors
Following Roser-Renouf et al., (2011) actors and non-actors were determined based on
the action of contacting elected officials during the 12 months preceding the survey.74 This
division was appropriate for this study as the mean for contacting officials was in the middle of
all the means for the public actions. Thus, in the current study, the groups were defined by the
citizenship action question (Q16.1), “How many times in the past 12 months have
you...WRITTEN LETTERS, EMAILED or PHONED government officials to urge them to take
action to reduce global warming?” People who had engaged in those actions once or more [a few
times (2-3), several (4-5), many (6+)] in the past 12 months were considered “actors.” Those
who answered “none” were considered “non-actors.” There are 436 Alarmed “actors” and 266
Alarmed “non-actors.” Table 7.8 provides frequency details for each response.
Table 7.8
Number of Times Respondents Contacted Elected Officials in Twelve Months Preceding Survey
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LISREL was used to compute the means of the four efficacy constructs and the
descriptive social norms constructs for both groups (i.e., “actors” and “non-actors”). T-tests were
conducted to determine if there were significant differences between the Alarmed “actors” and
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Roser-Renouf et al. also included future intentions to contact elected officials but the present study did not.
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the Alarmed “non-actors” on each efficacy construct and the descriptive social norms
construct.75
There were significant differences between actors and non-actors in three efficacy
constructs and in the descriptive social norms construct. Specifically, actors had significantly
higher levels of self-efficacy (p < 0.0001), personal response efficacy (p < 0.0001), collective
response efficacy (p < 0.01), and descriptive social norms (p < 0.0001). The results are shown
below in Table 7.9 and Figure 7.15. Note that although some of the differences between the
means of actors and non-actors may seem small, the majority of p-values indicate that these
differences are highly significant.
Table 7.9
Group Comparisons by Efficacy and Descriptive Social Norms Constructs
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The t-test assumes that the means of the different samples are normally distributed; it does not assume that the
population is normally distributed. The t-test is not valid for small samples from non-normal distributions, but it is
valid for large samples from non-normal distributions due to the central limit theorem which indicates that sample
means are basically normally distributed as long as the sample size is at least 30 (Moore et al., 2009).
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Figure 7.15. Differences in efficacy and social norms constructs between Alarmed individuals
who contacted elected officials in the past 12 months and those who did not contact officials.
Note. **Significant at p < 0.01. ****Significant at p < 0.0001. See Table 7.9 for specific pvalues.
Note. Range of response options for self-efficacy was 1-5, personal response efficacy was 1-6,
collective efficacy was 0-6, collective response efficacy was 0-6, and the range of response
options for descriptive social norms was 1-6.
Results for each Hypothesis Regarding “Actors” and “Non –actors”
I hypothesized that when comparing Alarmed “actors” with Alarmed “non-actors,” the
four types of efficacy and descriptive social norms will be significantly higher in the “actors.”
Specifically:
Hypothesis 10.1: Self- efficacy will be significantly higher in the “acting” Alarmed subgroup
than the “non-acting” Alarmed subgroup. This hypothesis is supported. The mean for the
“acting” Alarmed subgroup is 3.95; the mean for the “non-acting” Alarmed subgroup is 3.58.
The difference of 0.37 (t = 4.41) is significant at p < 0.0001.
Hypothesis 10.2: Personal response efficacy will be significantly higher in the “acting” Alarmed
subgroup than the “non-acting” Alarmed subgroup. This hypothesis is supported. The mean for
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the Alarmed “actors” is 2.46 and the mean for the Alarmed “non-actors” is 1.95. The difference
of 0.51 (t = 9.00) is significant at the p < 0.0001 level.
Hypothesis 10.3: Collective efficacy will be significantly higher in the “acting” Alarmed
subgroup than the “non-acting” Alarmed subgroup. This hypothesis is not supported. The mean
for the Alarmed “actors” is 5.46 and the mean for the Alarmed “non-actors” is 5.31. The
difference of 0.15 (t = 1.51) has a p-value of 0.1304.
Hypothesis 10.4: Collective response efficacy will be significantly higher in the “acting”
Alarmed subgroup than the “non-acting” Alarmed subgroup. This hypothesis is supported. The
mean for the Alarmed “actors” is 3.10 and the mean for the Alarmed “non-actors” is 2.95. The
difference of 0.15 (t = 3.02) is significant (p = 0.0026).
Hypothesis 10.5: Perceived descriptive social norms will be significantly higher in the “acting”
Alarmed subgroup than the “non-acting” Alarmed subgroup. This hypothesis is supported. The
mean for the Alarmed “actors” is 4.20 and the mean for the Alarmed “non-actors” is 3.59. The
difference of 0.61 (t = 11.07) is significant at p < 0.0001.
Chapter Summary
Chapter Seven reported the results of adding demographics to Model I and reported the
results of comparisons between Alarmed “actors” and “non-actors.” Demographics were added
to the model to determine the extent to which gender, age, political party, education, and income
affected the four efficacy constructs, personal norms, environmental citizenship, and activism.
All of the demographics appeared to be significant influences on one or more constructs.
Regarding gender, females had significantly higher collective efficacy (p < 0.05) and
collective response efficacy (p < 0.10) scores than males. Females engaged in significantly more
environmental citizenship than males (p < 0.10).
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Regarding age, as people age they tend to engage in significantly less activism (β = -0.17,
p < 0.10). As age increases, the feeling of obligation to act significantly increases (β = 0.09, p <
0.05). Also as age increases, levels of personal response efficacy (β = 0.14, p < 0.10) and
collective response efficacy (β = 0.09, p < 0.05) significantly increase. In comparison, as age
increases, reported self-efficacy significantly decreases (β = -0.20, p < 0.05).
Regarding political identification, political party had a small but significant influence on
voting behavior and attending protests/demonstrations. Examining expected and actual values for
voting, more Democrats and Independents voted than were expected to vote, and fewer Others
voted than were expected to vote. Regarding activism, Democrats and Independents attended
fewer rallies and demonstrations than expected, whereas Others attended more than expected.
Regarding formal education, the more education respondents had, the more public action
they engaged in [activism (β = 0.29, p < 0.05), environmental citizenship β = 0.25, p < 0.05)].
Formal education also had a positive and significant effect on self-efficacy (β = 0.11, p < 0.10), a
significant negative effect on collective response efficacy (β = -0.09, p < 0.10) and collective
efficacy (β = - 0.13, p < 0.10). In other words, the more formal education individuals had, the
higher their self-efficacy but the lower their collective efficacy and collective response efficacy.
The effect of formal education on personal norms was significant and positive (β = 0.07, p <
0.05). Thus, the higher the level of education, the more a person feels s/he should take action.
Lastly, income had a significant negative effect on personal norms (β = -0.10, p < 0.10)
and collective efficacy (β = - 0.10, p < 0.05). Therefore, higher levels of income resulted in a
lower sense of obligation to act and lower collective efficacy beliefs.
Chapter Seven also reported the results of comparisons between Alarmed individuals
who contacted elected officials to urge them to act to reduce climate change versus those who
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have not contacted elected officials during the past twelve months. There were 436 Alarmed
“actors” and 266 Alarmed “non-actors.” Actors had significantly higher levels of self-efficacy (p
< 0.0001), personal response efficacy (p < 0.0001), collective response efficacy (p < 0.01), and
descriptive social norms (p < 0.0001). Thee findings illuminate that all Alarmed have high
collective efficacy beliefs (i.e., they believe humans can limit climate change), but that collective
efficacy beliefs do not influence their public mitigation actions or sense of obligation to act.
Instead, results demonstrate the important roles that self-efficacy, personal response efficacy,
collective response efficacy, and descriptive social norms beliefs play in motivating public
mitigation actions.
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CHAPTER EIGHT
DISCUSSION
The Problem
Anthropogenic climate change is currently felt worldwide, is projected to persist, and will
accelerate significantly if global greenhouse gas emissions continue to increase
[Intergovernmental Panel on Climate Change (IPCC), 2014; Melillo et al., 2014] . The degree of
future climate change and the extent of its effects will largely be determined by choices
individuals and nations make about greenhouse gas emissions (Melillo et al., 2014, p. 10). Some
of the devastating effects of anthropogenic climate change may still be alleviated through
ambitious emissions reduction at every level of society (IPCC, 2007, 2013, 2014; Leiserowitz,
2006; National Research Council, 2010b; Roser-Renouf & Maibach, 2010).
Many Americans already engage in private energy-saving household behaviors, and some
take part in consumer activities to limit climate change (Leiserowitz, Maibach, Roser-Renouf,
Feinberg, et al., 2013a). Although these personal and consumer actions are essential, they are not
sufficient to successfully alleviate climate change alone (Bianco, Litz, Meek, & Gasper, 2013;
Gardner & Stern, 2008; Jacoby et al., 2014; McKinsey & Company, 2009; National Research
Council, 2010b, 2011; Ockwell et al., 2009, Skocpol, 2013). Changes beyond the private and
personal level are also imperative.
In order to reach greenhouse gas emissions reduction targets, ambitious U.S. climate
policies must be enacted (Bianco et al., 2013; Gardner & Stern, 2008; McKinsey & Company,
2009; National Research Council, 2010b, 2011; Ockwell et al., 2009). However, political will in
the United States to adopt such policies is unlikely to exist without public demand. Therefore,
the public mitigation actions of individuals (e.g., contacting elected officials in support of
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emissions reduction or supporting organizations working to reduce climate change) are critical to
induce legislative response (Milfont, 2012; Ockwell et al., 2009; Skocpol, 2013). Yet, few
Americans engage in these public mitigation actions – even those who are most concerned about
climate change. For instance, results from a national survey reported that a little over a third
(34%) of the Alarmed said they donated money at least once in the past 12 months to
organizations working to reduce climate change. The same percentage reported “often” or
“occasionally” signing petitions about climate change (Leiserowitz et al., 2013a). During that 12
month period, 29% of the Alarmed said they contacted government officials at least once to urge
them to take action to reduce climate change (Leiserowitz et al., 2013a). These individuals are
highly concerned about climate change, yet relatively few engage in public mitigation actions.
This begs the question as to why such a significant gap exists between Alarmed individuals’
stated concerns about climate change and their relatively weak public mitigation actions. This
also raises the question as to what motivates those who do engage in those actions.
In this study, I examined social-psychological factors that I hypothesized would be
driving factors in Alarmed individuals’ public mitigation actions. Results confirmed that the
Alarmed were motivated to engage in public action to limit climate change because of their
beliefs regarding self-efficacy, personal response efficacy, collective response efficacy and
descriptive social norms. In this chapter, I discuss relevant findings, explore their implications,
and offer suggestions for future research.
Brief Overview of Contributions and Key Findings
My results offer two core contributions: (1) An improved VBN model in the context of
climate change, and (2) A greater understanding of the precursors of public mitigation action.
Table 8.1 displays these contributions and the six associated key findings.
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Table 8.1.
Study’s Core Contributions and Supporting Key Results
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Key Finding #1: VBN plus Four Efficacy Variables and Descriptive Social Norms
Produced an Improved Model for Public Mitigation Action
Discussion of Original VBN Test Results
The value belief norm theory (VBN) has explained human responses to many
environmental issues but until now has not been used to explain what drives public action to
mitigate climate change. Other researchers testing the full VBN model have looked mainly at
private actions, but this study investigates public actions. My results revealed that the complete
and original VBN was an acceptable fit to the data. However, as the original authors surmised,
the VBN has room for improvement (Stern et al., 1999). This study provides empirical results
that contribute to the VBN by strengthening its ability to explain behaviors that influence public
action to reduce climate change. Improving behavior models such as the VBN is important
because these models illuminate why people do or do not engage in specific kinds of actions.
Such information identifies motivators and barriers that empower people to take actions that are
consistent with their beliefs and values (Swim et al., 2009). Results from the present study
suggest specific ways to strengthen the VBN.
Ways to Strengthen VBN
Include efficacy and descriptive social norms in original VBN. The addition of four
forms of efficacy (self, personal response, collective, collective response) and descriptive social
norms to the original VBN produced a behavior model with better explanatory power for public
mitigation action. Although few researchers have tested their assumptions, many have suggested
that the original VBN would benefit from the addition of more predictor variables (Garling et al.,
2003; Kaiser et al., 2005; Stern et al., 1999). For example, Stern (2000) indicated that the VBN
theory leaves out social influence variables and other constructs that may impact the relationship
between values, beliefs and behaviors. My results support the assumption that the addition of

253

four forms of efficacy and descriptive social norms to the original VBN produces a model that
better explains public mitigation action. Researchers should consider including different forms of
efficacy and descriptive social norms in future applications of the VBN.
Refinement of AR (ascription of responsibility/ability to reduce threat). I undertook
this study with the supposition that the “AR” variable in the original VBN should be separated
and refined. The AR variable in the VBN was adapted from Schwartz’s norm activation theory.
Schwartz (1973, p. 353) defined AR as perceived “capability to control the action enjoined and
its outcomes – some personal responsibility.” Stern et al. (1999, p. 83) defined AR as beliefs
about “responsibility for causing or ability to alleviate threats to any valued objects.” These AR
definitions contain two distinct ideas: 1) responsibility for causing a threat and 2) ability to
alleviate the threat. Feeling personal responsibility for a threat and feeling perceived ability to
alleviate the threat may be related, but they are not synonymous (particularly regarding collective
problems with collective solutions). For example, individuals could feel responsible for
contributing to climate change (ascription of responsibility) but may not think they can do much
to alleviate the problem (ability to reduce threat).
Empirical results from this study indicate that the two meanings for AR (“ascription of
responsibility” and “ability to reduce threat”) are distinct and should be treated as separate
variables. My results suggest that properly accounting for both AR aspects in the VBN model
strengthens the model’s explanatory capabilities. Additionally, it is apparent that “ability to
reduce threat” is not simply a single efficacy variable, and thus should be defined more precisely
for more specific findings. Results from this study show that the four types of efficacy (i.e., self,
personal response, collective, collective response) have distinct definitions and are separate
variables.
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Implications/Contributions Regarding VBN
In order to produce the most refined, specific, and useful results possible, researchers
should:
•

Consider that “ascription of responsibility” and “ability to reduce threat” were
determined to be distinct variables in this study and should be treated as such in future
applications of VBN,

•

Consider replacing the general “ability to reduce threat” variable with specific types of
efficacy,

•

Consider including descriptive social norms in future applications of VBN,

•

Consider using the complete VBN instead of omitting some variables as has often been
done in the past,

•

Consider that Model I (the preferred VBN model) was a better measure of environmental
citizenship than activism (as with the original VBN).

•

Consider that different models may more accurately explain behavior for different groups
of people.
Key Finding #2:
Descriptive Social Norms were Strong Catalysts for Public Mitigation Action
The belief that similar others engage in public mitigation action was a positive and

significant motivator for taking part in both environmental citizenship and activism. In fact, the
descriptive social norms variable was the strongest influence on the two types of public
mitigation actions in the preferred model, Model I. Table 8.2 displays magnitude and
significance values for the relationships between descriptive social norms and public mitigation
actions, and between the types forms of efficacy and public mitigation actions.

255

Table 8.2
Influence of Four Forms of Efficacy and Descriptive Social Norms on Public Mitigation Actions
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Actors (i.e., respondents who had contacted an elected official in support of mitigation
policies at least once in the 12 months preceding the survey) had significantly higher descriptive
social norms scores than non-actors. In fact, the difference between descriptive social norms
scores of actors and non-actors was greater than the difference between groups for any of the
efficacy variables. Table 8.3 displays means and p-values between actors’ and non-actors’
efficacy and descriptive social norms scores.
To assess descriptive social norms, respondents were asked questions such as “How
many people similar to you do you think” contacted a government official in the past 12-month
in support of mitigation policies? More than a third of actors said “half or more,” compared to
only 7% of non-actors. This type of response is true for all six public mitigation actions; actors
thought more similar others engaged in each action than non-actors, and actors took part in all
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six actions more than non-actors. Table 8.4 portrays descriptive social norms by group for each
action.
Table 8.3
Actor and Non-actor Group Comparisons by Efficacy and Descriptive Social Norms Constructs
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Table 8.4
Percentage of Actors and Non-actors Reporting that Other People Engaged in each Action
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Note. Wording for these questions was “How many people similar to you do you think have
taken the following actions in the past 12 months....” Response options were “None, a few, some,
about half, over half, most.” Percentages in table reflect responses of “about half” or more.
The finding that descriptive social norms were a powerful influence on action is logical.
Descriptive social norms refer to what most people do in a given situation. Therefore, they
motivate people by providing evidence of what will likely be effective (Cialdini et al., 1990, p.
1015). This presumption offers a “decisional shortcut” when one is deciding how to act in a
given situation (Cialdini et al, 1990). Although individuals themselves often do not recognize
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this “shortcut” or the impact of descriptive social norms on their behavior, noticing what others
do is a strong influence on behavior (Nolan et al., 2008). Additionally, the finding that
descriptive social norms influenced public action makes sense since my study results also
suggest that believing that other people engage in public mitigation action can strengthen
efficacy beliefs, which can increase action. I will discuss the influence of descriptive social
norms on efficacy variables in the section “Key Finding #5.”
The present study also found that perceptions of who is willing to act might make a
difference in behavior. Specifically, individuals who are geographically closer and more familiar
to respondents were stronger social influences on public mitigation action than unfamiliar or
distant groups (e.g., “friends and family” vs. “humans” or “most Americans”). For instance,
more non-actors than actors thought that “humans” and the federal government were willing to
reduce climate change. And, almost 70% of actors reported that their friends and family were
moderately, very, or extremely willing to engage in environmental citizenship and activism,
whereas only 59% of non-actors believed so. This suggests that friends and family may be
stronger influences on public mitigation action than unfamiliar and distant others. Similarly, a
recent Global Warming’s Six Americas study reported that all six segments (i.e., Alarmed
through Dismissive) said their friends and family have the greatest ability to motivate and
convince them to take action to mitigate climate change (Leiserowitz, Maibach, Roser-Renouf,
& Feinberg, 2013). This may be because familiar and similar people (“teams”) are assumed to
possess similar goals about climate change reduction, whereas more unfamiliar or distant groups
(e.g., “humans” or “collectives”) may not necessarily possess similar climate change goals
(Koletsou & Mancy, 2011). This could also be caused by strong personal ties among “team”
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members, which may supersede the free-rider impulse (Schwartz & Shuva, 1992). Implications
of these and other key findings are discussed after “Key Finding #6.”
Key Finding #3: Efficacy Beliefs Significantly and Positively
Influenced Public Mitigation Action
Results from this study suggest that individuals who believe in their own ability and the
positive outcome of their individual and collective efforts are more likely to engage in public
mitigation action than those with weaker efficacy beliefs. Specifically, all types of efficacy
except collective efficacy had significant and positive influences on Alarmed individuals’
environmental citizenship behavior and activism. Out of the four types of efficacy beliefs,
personal response efficacy had the strongest influence on environmental citizenship and second
strongest (behind self-efficacy) for activism. Table 8.2 displays standardized path coefficients
and p-values between efficacy variables and public mitigation actions. All efficacy scores except
those of collective efficacy were significantly higher for Alarmed actors than non-actors. The
greatest difference regarding efficacy scores was for personal response efficacy. Table 8.3
displays the means and p-values of efficacy scores for actors and non-actors.
Beliefs about Capability
Alarmed respondents as a group had strong self-efficacy and collective efficacy beliefs.76


76

One of the 15 screening questions used to identify audience segments asked a question related to efficacy:
“Which of the following statements comes closest to your view?” Response options scaled 1-5.
• Global warming isn't happening
• Humans can't reduce global warming, even if it is happening
• Humans could reduce global warming, but people aren't willing to change their behavior so we're not going to
• Humans could reduce global warming, but it's unclear at this point whether we will do what's needed
• Humans can reduce global warming, and we are going to do so successfully
This does not mean that the Alarmed, by definition, have high levels of all types of efficacy. This question asks
about collective efficacy (“Humans can’t/could/can”) and collective response efficacy (outcome – we’re not going
to, it’s unclear, we will be successful). Bullet 3 also asks about descriptive social norms. 78% of respondents chose
bullet 4, which suggests high collective efficacy, but not collective response efficacy. 72% of (Leiserowitz,
Maibach, Roser-Renouf, Feinberg, & Howe, 2013b) Alarmed sample chose bullet 4. Roser-Renouf et al., (under
review) used this question as a measure of collective efficacy.
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They were confident in their individual capability to engage in public mitigation action (selfefficacy), and this confidence influenced their behavior (see Table 8.2 and Table 8.3). For
example, 89% of Alarmed individuals stated that they were moderately, very, or extremely
capable of contacting government officials, signing petitions, voting, donating time and money,
and attending demonstrations. Furthermore, the actors had significantly higher self-efficacy
beliefs than the non-actors. For instance, 91% of the actors stated that they were moderately,
very, or extremely capable of performing the public mitigation actions, whereas 82% of the nonactors said they felt capable of taking those actions. It is clear that individuals’ perceptions about
their ability to perform an action significantly influenced whether or not they engaged in that
action.
Less clear, however, is why Alarmed respondents’ confidence about humans’ collective
ability to take public mitigation action barely influenced their personal engagement in
environmental citizenship or activism (see Table 8.2 for path coefficients and Table 8.3 for
collective efficacy means). The Alarmed’s collective efficacy beliefs were high for both the
actors and non-actors, which led to an insignificant difference regarding collective efficacy
between the two groups.
One explanation as to why high collective efficacy beliefs did not significantly influence
environmental citizenship or activism is that other forms of efficacy were more salient in this
context. The Alarmed were not called to action by thinking that others are capable of engaging in
public mitigation action; what others can or can’t do did not affect their behavior. Those who
acted did so because they believed in their individual ability and in the outcome of their
individual and collective efforts. These findings are supported by other research as well. For
example, Bonniface and Henley (2008) found that both activists and non-activists had little
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confidence in other people’s ability to engage in waste management efforts (low collective
efficacy), but the activists believed that a shared effort would reduce waste (high collective
response efficacy beliefs) and therefore took action. In my study, as in theirs, collective response
efficacy beliefs were more relevant than collective efficacy beliefs.
Another possible explanation for these results may be that collective efficacy had an
insignificant effect on personal norms (PN), whereas self-efficacy and personal response efficacy
beliefs had strong, highly significant effects on PN (see Table 8.5). This makes sense. For
example, if people think their friends and family are capable of engaging in public mitigation
action, they may not feel obliged to act. Personal norms in this study were activated through the
belief that one has the capability to act, and that the action will affect the outcome. Although it
didn’t happen in this study, high collective efficacy scores can lead to decreased personal norms
(Truelove, 2009). This may be explained by the free-rider effect: the belief that others are
capable of solving a problem can lead to a decreased sense of personal obligation to engage. I
will discuss this further in the next sub-section.
Beliefs about Effectiveness and Outcome
Respondents’ personal response efficacy and collective response efficacy beliefs were
two of the strongest predictors of public mitigation action. In general, the Alarmed engaged in
actions they deemed effective. Actors and non-actors typically agreed on the most effective
individual and collective behaviors. However, more actors than non-actors thought the actions
would be effective. Thus, many more actors than non-actors engaged in each of the behaviors.
See Table 8.3 for means and p-values of efficacy scores for actors and non-actors. Table 8.5
displays the beliefs regarding individual and collective effectiveness of actions and level of
engagement for total Alarmed, acting Alarmed, and non-acting Alarmed. Not surprisingly,
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respondents thought that the actions would be more effective if the majority of Americans
engaged in them, rather than just the respondent.
Interestingly, though, many actors engaged in behaviors that they did not think were
highly effective on an individual level. The opposite is generally true for non-actors. For
example, 44% of actors thought it would be effective if an individual contacted government
officials in support of mitigation policies, and 89% thought it would be collectively effective.77
One hundred percent of the actors contacted government officials. On the other hand, 29% of
non-actors thought contacting government officials would be individually effective, and 88%
thought this action would be collectively effective. However, not a single non-actor contacted a
government official in the 12 months preceding the survey. Recall that by definition actors are
those who contacted government officials at least once, while non-actors did not. The same
pattern exists with other actions as well. For instance, 89% of actors and 84% of non-actors
thought that donating to an organization working to reduce climate change would be collectively
effective. Interestingly, 75% of actors donated while only 42% of non-actors donated.
Table 8.5
Effectiveness of Actions and Level of Engagement for Total Alarmed, Acting Alarmed, and NonActing Alarmed.
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Table 8.5 Continued
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Wording for questions was “Please indicate how effective you think each of the following
actions would be at reducing global warming if the people below devoted a significant amount of
effort to the action” “If I do it.” Response options: Not, slightly, somewhat, very, or extremely
effective. “Percent effective” contains sum of “somewhat, very and extremely.”


Wording for questions was “Please indicate how effective you think each of the following
actions would be at reducing global warming if the people below devoted a significant amount of
effort to the action” “If the majority of Americans do it.” Same response options as above.


Wording for questions about contacting, voting, volunteering and donating was “How many
times in the past 12 months have you taken the following actions:...” Response options were
“None, Once, A few, Several, Many.” “Percent engaged” includes all except “None.” Questions
about signing petitions and demonstrating were phrased as such: “Whenever you had
opportunities to sign petitions/attend rallies or protest to reduce global warming in the past 12
months, how often did you sign them/attend?” Response options were: “0% of the time, 25%,
50%, 75%, 100%, Did not have the opportunity.”
One explanation for these results is that personal response efficacy beliefs (which were
significantly higher for actors) influenced behavior more dramatically than collective response
efficacy beliefs. This is supported by the data (see Table 8.2). In other words, both groups agreed
that contacting government officials and donating to organizations would be highly effective if
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most Americans participated. But, more actors felt that their participation was an important
contribution to the collective outcome.
Responses about willingness to partake in mitigation action may also help support this
explanation. When respondents were asked if they were willing to engage in public mitigation
action, 92% of Alarmed actors and 72% of Alarmed non-actors reported that they would be
willing. But why were the actors more willing to engage in public mitigation action? Although
there are many reasons, these data show that more actors than non-actors thought they were
capable of taking those specific actions (see Table 8.3). However, the difference between
personal response efficacy scores was much greater than the difference between self-efficacy
scores, further suggesting that personal response efficacy played a central role.
Other data from this study may help shed light on why more actors than non-actors
believed their participation was an important contribution to the collective endeavor. For
example, it’s possible that since only about one-fifth of actors agreed that humans were willing
to reduce climate change, they may feel that their actions are even more important since the
majority of others are not acting. This belief would increase personal response efficacy.
Similarly, since only 10% of actors reported that the federal government was willing to reduce
climate change, they may think it’s important to contact government officials to voice their
opinions. Furthermore, since actors believe that the majority of humans are unwilling to reduce
climate change, they may feel the need to contact government officials in support of carbon
regulation policies that would affect everyone – even those deemed “unwilling.” On the other
hand, since more non-actors (39%) than actors agreed that humans were willing to reduce
climate change, they may have reasoned that enough others would act, thus their participation
wasn’t necessary. Indeed, personal response efficacy scores were significantly lower for non-
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actors than actors. Non-actors’ high collective response efficacy beliefs, combined with
relatively low personal response efficacy may have led to the free-rider problem.
The finding that strong personal response efficacy beliefs help inspire participation in
collective action is consistent with results of other studies (e.g., Einwohner, 2002; Roser-Renouf
et al., under review). However, the efficacy-cooperation hypothesis suggests that cooperation
tends to decrease in large-scale dilemmas because of the reduced belief that an individual’s
contribution will make a difference in a large group (Kerr, 1992). Yet, the Alarmed in the present
study – particularly the Alarmed actors - had relatively high personal response efficacy scores in
the face of global climate change. Results from this study strongly suggest that these high
efficacy scores led to increased public mitigation action.
Key Finding #4: Efficacy Beliefs Significantly and Positively Influenced Personal Norms
Given that the personal norms (PN) construct was a significant and positive predictor of
environmental citizenship (ß = 0.18, p < .001) and activism (ß = 0.08, p < .001) in Model I, it is
useful to know what influences personal norms (sense of obligation to act). My results suggest
that the belief that one is capable of performing an action (self-efficacy), and that the individual
action will lead to desired outcomes (personal response efficacy) significantly and positively
impacted personal norms. But collective efficacy and collective response efficacy had little
influence on an individual’s sense of obligation to act. Table 8.6 depicts the standardized path
coefficients between the four efficacy variables and personal norms.
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Table 8.6
Impact of Four Efficacy Variables on Personal Norms
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These results are logical. For instance, if individuals feel capable of contacting
government officials in support of mitigation policies, and think that their actions will help attain
the desired outcome, they often feel more obliged to act. On the other hand, as discussed above
in the sub-sections “Beliefs about Capability” and “Beliefs about Effectiveness,” personal norms
were not influenced by collective efficacy (or collective response efficacy). This is perhaps due
to the free-rider effect (at least for the non-actors). The ability to control one’s own public
mitigation action, and the perceived ability of others may also play a role in affecting personal
norms. In other words, even though people may believe that others are willing and able to reduce
climate change, there is still uncertainty about the outcome because it is sometimes unclear
whether others will actually engage in effective behaviors (this sentiment is reflected in the fact
that 78% of respondents agreed that humans “could reduce global warming, but it’s unclear at
this point whether we will do what’s needed”) People’s personal norms appear to be activated
when they are in control of the behavior. Thus, the Alarmed group’s sense of obligation does not
appear to be influenced by what others are willing and able to do, but by what they themselves
are willing and able to do, and therefore what they feel they “should” do.
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Key Finding #5: Personal Ascription of Responsibility for Causing Climate Change
Significantly and Positively Influenced Efficacy Beliefs
A large majority of the Alarmed agreed that many of their behaviors produced
greenhouse gas emissions (87%), and said they felt partly responsible for causing climate change
(95%). This sense of responsibility for climate change significantly affected three out of four
types of efficacy: self-efficacy, personal response efficacy, and collective efficacy, but not
collective response efficacy. Therefore, the belief that an individual is partly responsible for
climate change positively and significantly influenced the notion that the individual was capable
of taking public action that could alleviate climate change. Furthermore, greater responsibility
scores led to increased beliefs that humans have the collective ability to take public mitigation
action. However, sense of responsibility for causing climate change did not have a significant
effect on an individual’s belief regarding the collective effectiveness and outcome of Americans’
public actions. Table 8.7 contains standardized path coefficients for the relationships between
ascription of responsibility and the four types of efficacy.
Table 8.7
Impact of Ascription of Responsibility for Causing Climate Change on Four Efficacy Variables
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These findings make sense. Ninety-seven percent of the Alarmed group said that climate
change is mostly human-caused. Therefore, the belief that we are causing the problem may
increase the belief that we have the ability to solve it. But the findings are more complex. Many
Alarmed in this study believed that: 1) they are capable of engaging in public mitigation actions
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(self-efficacy), 2) their actions can make a difference in the collective endeavor (personal
response efficacy), 3) humans have the ability to reduce climate change (collective efficacy), and
4) if most Americans engaged in environmental citizenship and activism, these actions would be
effective at reducing climate change (collective response efficacy). But, the strong belief that
humans are primarily causing climate change did not lead to strong beliefs about the successful
outcome of Americans’ mitigation actions (collective response efficacy beliefs). The fact that
78% of the Alarmed said that humans could reduce global warming, but that it’s unclear at this
point whether we will do what’s needed, reflects this uncertainty. This hesitation may be due to
beliefs about what others are willing and able to do and what they are actually doing. Indeed,
descriptive social norms significantly influenced collective response efficacy and all other forms
of efficacy in this study.
Key Finding #6: Descriptive Social Norms Significantly and Positively
Influenced All Efficacy Beliefs
The belief that people similar to the respondents engaged in public mitigation action
strongly influenced all forms of efficacy, especially self-efficacy, personal response efficacy, and
collective response efficacy. Table 8.8 portrays the path coefficients between descriptive social
norms and the four types of efficacy. It is logical that descriptive social norms influence efficacy.
For instance, the belief that similar others engage in public action can increase self-efficacy
beliefs (similar to vicarious experiences – “if my friend can do it, I can do it.”) (Bandura, 1997).
Believing that similar others take action could increase personal response and both collective
efficacies as well (e.g., “others are capable of taking action, more actors increases our probability
of success, my contribution is important too”). These higher efficacy beliefs (i.e., all except
collective) led to increased levels of environmental citizenship and activism. These findings are
consistent with other study results that suggest individuals are more likely to take action when
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others are perceived as participating because they believe their behavior will make a difference,
and there is greater chance of a successful outcome (Bolsen et al., 2013; Truelove, 2009).
Table 8.8
Influence of Descriptive Social Norms on Public Mitigation Actions and Four Efficacy Variables
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Implications of Key Findings

Results from this study strongly suggest that individuals are more inclined to engage in
public mitigation action if they feel capable of taking action, believe that their individual and
collective efforts are effective, and think that others are participating. The general implication of
these results is that elevating Alarmed individuals’ efficacy beliefs and descriptive social norms
may increase their public mitigation actions. Therefore, those striving to build a sustained
movement to reduce climate change should continue working to enhance efficacy beliefs and
descriptive social norms to encourage public mitigation action, and also empirically evaluate
which strategies are most effective. Implications associated with each key finding are displayed
in Table 8.9.
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Table 8.9
Implications Based on Key Results
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Table 8.9 Continued
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What Shapes Descriptive Social Norm Beliefs?
Since the descriptive social norms construct was an independent/exogenous variable in
this study, I did not measure any of its precursors. However, other studies suggest that
descriptive social norms can be shaped by various communication strategies including signs in
public areas depicting others’ behavior (Cialdini, 2003), written messages in hotel rooms about
environmental behavior of others who have stayed in the same room (Goldstein, Cialdini, &
Griskevicius, 2008), door hangers left at residences with information about neighbors’ energy
usage (Nolan et al., 2008), and through public service announcements (Griskevicius, Cialdini, &
Goldstein, 2008). These communication strategies emphasized and influenced descriptive social
norms, which in turn, affected environmental behavior.
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Descriptive social norms could be used effectively in communication strategies designed
to encourage public actions to reduce climate change. Thus, messages highlighting public
mitigation actions of others such as friends, families, and neighbors may be successful at
encouraging action. Communication strategies that build “opinion leadership” (e.g., encourage
those who engage in public mitigation actions to discuss this with their friends and family, and
eventually with a broader audience) may also be a promising way to activate descriptive social
norms and bolster action (Nisbet & Kotcher, 2009; Roser-Renouf et al., under review). Future
research assessing how descriptive social norms can be shaped in individuals, and used
effectively in communication campaigns to encourage public mitigation actions would be useful.
Suggested future research ideas are displayed in Table 8.10.
What Shapes Efficacy Beliefs?
The complexity of climate change presents barriers that can inhibit the development and
maintenance of efficacy. Encouraging climate change mitigation thus becomes a difficult task. In
fact, much of the research dealing with efficacy beliefs in large-scale social dilemmas such as
climate change suggests that people don’t think their mitigation actions will make much of a
difference (e.g., Heath & Gifford, 2006; Kerr, 1992; Lorenzoni et al., 2007; Stoll-Kleemann,
O’Riordan, & Jaeger, 2001; Uzzell, 2000). Therefore it is easy to understand why many people
do not engage in behavior intended to alleviate climate change. Yet, despite these barriers to
efficacy, the Alarmed – particularly the Alarmed actors – possessed high efficacy beliefs that led
to increased public mitigation action.78 What are the possible sources of their efficacy beliefs?
Bandura’s four sources of efficacy-shaping information. An important assumption of
Social Cognitive Theory is that people can consciously change and develop efficacy beliefs

78

Self-efficacy, personal response efficacy and collective response efficacy influenced environmental citizenship
behaviors, and self efficacy and personal response efficacy influenced activism.
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which are influenced by an array of personal, social, and environmental factors (Bandura, 1986,
1997). Based on decades of research, Bandura (1986, 1997) argues that people interpret their
abilities in relation to four sources of efficacy-shaping information:79 1) direct mastery
experience/personal experience with the behavior, 2) social modeling/vicarious experiences –
interpretation of personal abilities based on achievement of similar others, 3) social persuasion –
interpretation of personal abilities based on feedback and encouragement from others, and 4)
physiological or affective state – assessment of abilities based on level of anxiety or type of
emotion when considering behavior. In other words, past successful performance of an action,
observing similar others execute the action successfully, others’ confidence in and positive
feedback about one’s abilities, and possessing a productive physiological state for performance
should all elevate self-efficacy beliefs. Out of the four sources of efficacy information, direct
mastery experience is the most powerful (Bandura, Adams, & Beyer, 1977; Goddard et al.,
2004), followed by social modeling/vicarious experience (Bandura, 1997).
Efficacy-shaping information has been garnered from studies on self-efficacy –primarily
in health, athletic, or academic contexts, and the results have been used to design interventions to
increase self-efficacy (Bandura, 1986, 1997). For instance, Ashford, Edmunds and French (2010)
found that feedback about participants’ past successful behavior, or comparisons with others
(either through messages or modeling) were effective at increasing confidence about physical
activities. Other research suggests that information gathering on the Internet and in newspapers
can elevate self-efficacy in social and political contexts (Kenski & Stroud, 2006; Tewksbury,
Hals, & Bibart, 2008).

79

Self-efficacy can be influenced through early experiences as an infant – particularly through the environment’s
responsiveness to the infant’s actions which is critical in the development of a sense of self and is a central theme in
Piaget’s and others developmental theories. Beyond infancy, however, Bandura identifies four other critical sources
of efficacy shaping information (Gecas, 1989, p. 300).
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Little research exists regarding what shapes other types of efficacy, and how all forms of
efficacy can be increased in the context of climate change. It would be useful to empirically
evaluate the impact of communication strategies that incorporate these four sources of efficacyshaping information on efficacy beliefs and public mitigation behavior. I discuss one such
possible strategy below. To my knowledge, though, entertainment-education strategies have not
been applied with the goal of promoting mitigation action, but they hold promise.
Entertainment-education. Entertainment-education is a communication strategy that
draws upon Bandura’s efficacy sources by employing social modeling/vicarious experiences to
elevate efficacy and promote socially responsible and healthy behavior. Entertainment-education
strategies such as customized serial radio and television dramas contain characters who become
role models for the audience, and thus motivate them to adopt new positive behaviors . For
example, in Brazil, Ethiopia, India, Kenya, Mali, Mexico, Niger, Nigeria, Rwanda, St. Lucia, and
Tanzania, these types of dramas have succeeded in promoting positive behavior change
regarding issues such as HIV/AIDS, family planning, gender equity, and literacy (Bandura,
2002, 2009; Ryerson & Teffera, 2004; Ryerson, n.d.).
This strategy is gaining popularity in the United States. The Center for Disease Control
(CDC), Hollywood, Health and Society (HH&S), Population Media Center (PMC), and the
Kaiser Family Foundation (KFF) provide consultation, education, and resources for producers of
health-related content for news media for online webisodes, television dramas, video gaming,
and social media (“CDC - Gateway to Health Communication & Social Marketing Practice,”
n.d., “UNC Annenberg School for Communication and Journalism: Hollywood Health and
Society,” n.d.; Kaiser Family Foundation, 2004). A few of these organizations advise on
environmental issues as well. For example, HH&S provides information and resources about
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climate change to writers and producers. Similarly, the Environmental Media Association
(EMA) guides producers about ways to incorporate environmental messaging into their
characters lives, and also advises celebrities about how to role model healthy and
environmentally friendly lifestyles (“Environmental Media Association,” n.d.).
Over the past few decades, entertainment-education has been employed successfully in
the United States to raise awareness and encourage behavior change about issues such as cancer
(Marcus, Huang, Beck, & Miller, 2010), HIV/AIDS (Kennedy, O’Leary, Beck, Pollard, &
Simpson, 2004), organ donation (Morgan, Movius, & Cody, 2009), designated drivers (Winsten,
2000), literacy (Kaiser Family Foundation, 2004), violence prevention (“Harvard School of
Public Health » Center for Health Communication » ‘Squash It’ Campaign,” n.d.), and
immunizations (Glik et al., 1998).
Entertainment-education is an example of mass media positively affecting efficacy and
action through social modeling, vicarious learning and descriptive social norms. Relatively few
of these dramas and message campaigns have incorporated an environmental theme [although
Rare, an international non-governmental organization uses entertainment-education to promote
biodiversity conservation (Jenks, Vaughan, & Butler, 2010)]. Fewer, if any, of these serial
dramas have had a climate change focus.80 Entertainment-education holds the potential to
encourage public action to reduce climate change. It would be useful to empirically evaluate the
effectiveness of an entertainment-education strategy on efficacy beliefs and climate change
mitigation behavior.
Precursors to efficacy in the context of climate change. Bandura (1997, p. 478) claims
self-efficacy and collective efficacy “differ in the unit of agency” but that their “efficacy beliefs
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Showtime’s new nine-part documentary on climate change entitled "Years of Living Dangerously" is presented as
an action-adventure story with an educational purpose. The series has just premiered and appears to employ some
similar methods as entertainment-education.
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have similar sources.” However, there is less empirical evidence about the precursors of personal
response efficacy, collective efficacy, and collective response efficacy. This is particularly true
in the context of a large social dilemma such as climate change. Understanding how to shape
efficacy beliefs is important because one way to effectively engage Alarmed individuals in
public mitigation action may be through messages that convince the Alarmed of both the critical
nature of their involvement and the effectiveness of their public action.
Efficacy precursors from this study. Results from this study indicate that, in addition to
descriptive social norms, greater personal ascription of responsibility for causing climate change
led to increased efficacy beliefs (self-, personal response, and collective), and those heightened
self- and personal response efficacy beliefs promoted public mitigation action. Thus, it is
important to determine the most effective ways to increase sense of responsibility. Although
these study results show that 97% of Alarmed agreed that climate change is caused primarily by
human activities, plenty of messages exist that question the origins of climate change, downplay
the associated risks, and challenge the existence of climate change (Maibach, Myers, &
Leiserowitz, 2014). This leads to uncertainty, which blocks public mitigation action (Ding,
Maibach, Zhao, Roser-Renouf, & Leiserowitz, 2011; McCright, Dunlap, & Xiao, 2013). Thus,
Maibach et al. (2011) argue that climate scientists and others must “set the record straight” about
the consensus regarding the existence, origins, and risks of climate change. Spreading the word
about the scientific consensus regarding human-induced climate change may help increase
peoples’ acceptance of responsibility for causing climate change. This increased acceptance may
lead to stronger and more positive beliefs about reducing climate change, which may increase
mitigation action. It is important that these messages stressing human causation are paired with
efficacy enhancing information so that fear and responsibility are not heightened without being
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partnered with high efficacy beliefs. This combination of high risk and high efficacy may
reasonably lead to increased action (Floyd et al., 2000; Hine et al., 2013; Maibach et al., 2008;
O’Neill & Nicholson-Cole, 2009; Rogers, 1983; Witte, 1992). Future research should continue to
examine the most effective ways to increase individuals’ acceptance of responsibility for climate
change, and further assess the impact it has on various forms of efficacy and action.
Efficacy precursors from other studies. Most of the studies that assessed efficacy’s role
in climate-related behavior did not examine the precursors to any types of efficacy (e.g., Heath &
Gifford, 2006; Lubell, 2007). However, there are a few studies that have. Some results from
those studies mirror findings from the present study regarding the positive impact that
descriptive social norms had on efficacy (e.g., Bolsen et al, 2013; Truelove, 2009). Other
antecedents to efficacy included: opinion leadership on self-efficacy (β = .47, p < .001) (RoserRenouf et al., under review), feelings of responsibility to act on personal response efficacy,
collective efficacy, and collective response efficacy (β = .25, .12, .28 respectively, p < .05)
(Truelove, 2009), flooding experience on perceived “ability to have an effect” (β = .20, p < .05)
(Spence et al., 2011), and information and trust in experts on “personal efficacy” (which appears
to be a combination of personal response efficacy and responsibility for the problem) (Kellstedt
et al., 2008).81 Interestingly, Kellstedt et al discovered that the more informed people felt about
climate change and the more they trusted experts, the less they felt personally able to engage in
action to mitigate climate change. This finding may highlight the necessity of pairing messages
about the seriousness and risks associated with climate change with efficacy building ones (Hine
et al., 2013; Maibach, Roser-Renouf & Weber, 2008; O’Neill et al., 2009; Witte, 1992).
However, these results may also point to the importance of tailoring messages for specific

81

Kellstedt et al. did not report beta values but they describe the relationships as “modest.” Relationships were
significant at p < .05.
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audiences. For example, Malka, Krosnick and Langer (2009) found that providing climate
change information to those who trust scientists resulted in greater concern, but providing
information to climate change skeptics led to less concern. More research is needed to further
assess how efficacy is influenced in the context of climate change, and how this information can
be presented most effectively to encourage action.
Climate Change Communication
Current study results imply that those striving to build a sustained movement to reduce
climate change should continue working to enhance efficacy beliefs and descriptive social norms
to encourage public action, and should empirically evaluate the best way to do so.
Communication scholars recommend strengthening efficacy beliefs through various
communication techniques, but few efficacy-enhancing strategies have been empirically tested in
the context of climate change (e.g., Koletsou & Mancy, 2012; Pike, Doppelt, & Herr, 2010).
However, O’Neill et al. (2013) did find that photographic images of the impacts of climate
change increased the saliency of the issue but undermined self-efficacy; whereas energy futures
imagery (wind farm, electric car, home insulation, solar panels) promoted self-efficacy.
Regarding collective and collective response efficacy, Morton, Rabinovich, Marshall and
Bretschneider (2011) found that when the effects of climate change were framed positively
instead of negatively, people had stronger beliefs about the effectiveness of their collective
mitigation actions.
Results from Hine et al.’s study (2013) produced particularly important information
pertaining to the discussion in this chapter. These authors found that individuals in an Australian
Alarmed segment perceived strong self-efficacy beliefs from messages that provided specific
climate change adaptation advice, emphasized local climate change consequences, and focused
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on collective responsibility to act. Hine et al. also learned that individuals who are dismissive of
climate change perceived greater levels of self-efficacy regarding adaptation behaviors from
messages that emphasized injunctive rather than descriptive social norms, and used simple
language. Hine at al.’s study is key and differs from the other framing study above because it
takes into account audience heterogeneity, and thus communications were designed for a specific
segment of the population.
Communicating with the Alarmed. Effective communication to encourage public
engagement requires a detailed understanding of the target audience (Hine et al., 2013;
Lorenzoni et al., 2007; Maibach et al., 2009; Moser & Dilling, 2007; Moser, 2006, 2010; Myers,
Nisbet, Maibach, & Leiserowitz, 2012; Nisbet, 2009; Ockwell et al., 2009; Roser-Renouf &
Maibach, 2010; Whitmarsh et al., 2011). Some scholars have segmented national samples into
different interpretive communities based on their views and actions regarding climate change
(e.g., Hine et al., 2013; Leiserowitz et al., 2011; Maibach et al., 2009; Morrison, Duncan, &
Parton, 2013). Segmentation provides common characteristics and other valuable information
about each community. These researchers use this information to understand how different
people conceive of and respond to climate change, and they have called for climate change
messages to be tailored for each specific segment. Researchers recommend insightful ways to
communicate with various segments and to increase engagement, but few provide empirical
evaluations of how different segments respond to particular frames, messengers, or message
attributes (Bostrom, Böhm, & O’Connor, 2013; Hine et al., 2013; Kahan, Braman, Slovic, Gastil,
& Cohen, 2007).
The few studies testing how different segments respond to climate change messages have
produced interesting and valuable results. For example, researchers found that people with
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different values reacted differently to almost identical newspaper articles that either described the
solution to climate change as “anti-pollution” or “nuclear” (Kahan et al., 2007). Using the Six
Americas audience segments, Myers et al. (2012) learned that the Alarmed responded to all three
test frames (i.e., national security, environment, public health) with high levels of hope. The
national security frame was most hopeful for the Alarmed, but it also angered them. Results from
Hine et al.’s (2013) study suggest that messages for Australian Alarmed audiences are most
effective at motivating action if the messages convey specific adaptation advice, emphasize local
impacts, and focus on collective responsibility for taking action.82 Thus, Hine et al. (p. 56) offer
messaging options to encourage Alarmed individuals to take action, such as providing specific
advice about: how best to adapt to climate change threats, how to lobby industry and government
to adopt climate change mitigation policies, and where to access means and resources to take
these actions. These suggestions would likely increase efficacy beliefs. Additionally, the authors
suggest tapping into descriptive social norms by providing feedback that the majority of
Australians are concerned about climate change. These segmentation findings are useful because
they provide information to help climate change communication specialists continue refining
their messaging strategies. More research is needed that empirically evaluates how different
interpretive communities respond to various climate change frames, messengers, message
attributes, and delivery channels.
Results from the current study are valuable because they emphasize the crucial role that
efficacy beliefs and descriptive social norms play in motivating public mitigation actions. This
knowledge can inform communication strategies. For instance, these findings suggest that in
order to increase Alarmed individuals’ public mitigation action, communication efforts must
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Hine et al. do not define what type of action they are referring to. The survey measures mostly private household
behaviors, but does not ask about these behaviors after viewing the various messages. The post-survey question
about action is “To what extent did the message make you feel motivated to take action?” (p. 77).
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move beyond arguments that humans have the ability to alleviate climate change (e.g., “We can
solve it”). The Alarmed segment is already convinced of this and is poised to take action.
However, only a portion of the Alarmed segment engages in public mitigation action. One
strategy to encourage action may be through messages that demonstrate similar others taking
public action, and convince the Alarmed of both the critical nature of their involvement and the
effectiveness of their public action. Thus, messages that aim to meet the following four
objectives may help motivate Alarmed individuals to further engage in public mitigation action:
1. Enhance Alarmed individuals’ beliefs that they have the ability to take public
mitigation action (self-efficacy),
2. Increase the notion that their individual actions are important contributions to the
collective goal (personal response efficacy),
3. Enhance the belief that if we work together we will alleviate climate change
(collective response efficacy), and
4. Convince people that friends, family, and similar others engage in public
mitigation actions (descriptive social norms).
More research is needed to empirically evaluate the most effective ways to increase
efficacy beliefs and descriptive social norms in the context of climate change. Further evaluation
is also needed to determine if communication efforts that heighten descriptive social norms and
bolster efficacy beliefs motivate the Alarmed to engage in public mitigation action.
Limitations/ Factors Possibly Impacting Study Results
Limitations
Causality. Structural equation modeling provides a way to test specific relationships
between observed and latent variables, and allows theory testing even when experiments are not
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possible (Savalei & Bentler, 2006). Even though my research is theoretically supported, and the
model results are consistent with the hypothesized “causal” effects, I cannot claim that the
relationships identified are causal because I used cross-sectional survey data (that provide a
snapshot in time of relationships between variables) instead of a longitudinal examination or
experiment (Moore et al., 2009; Punch, 1998). In this case, my “causal” models should be
viewed as conveying causal assumptions (Pearl, 2000).
I hypothesized and evaluated unidirectional relationships between variables in the
models. Since the data were cross-sectional, any potential feedback loops were not identified.
For example, it is possible that taking part in environmental citizenship and activism would
strengthen efficacy beliefs, and positively influence assessments about how many others were
also engaged. These increased beliefs would then continue to impact these public mitigation
actions. This is consistent with Bandura’s social cognitive theory, which describes “reciprocal
determination” of three factors that influence behavior: the environment, the individual, and the
behavior itself (e.g., past experiences with the behavior) (Bandura, 1986).
Self-reported behaviors. As with most survey data, the data used to test the models in
this study were based upon self-reported behaviors, not observed behaviors. It would be
interesting and valuable to ascertain whether the relationships identified in this study hold when
they are extended to actual behavior.
Social psychological framework exists within a larger context. This study examined
precursors to public mitigation actions within a social-psychological framework. Public
policymaking is, of course, the product of more than the voiced opinions and political pressures
of individual citizens. Other motivators and barriers to climate change mitigation policies and
actions include: the influence of lobbyists and interest groups, the present political climate
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opposing cooperation and promoting polarization, the inherent structures and process of federal
and state legislation, and the media. These are some of the forces beyond public opinion that
could dictate adoption (or blockage) of climate change legislation.
Anthropogenic climate change can be considered a “wicked” problem83 (Rittel &
Webber, 1973) due to its intangibility, disproportional distribution of costs and benefits, absence
of a simple singular solution, perceived temporal and spatial distances, and its exposure to the
problem of free riding at the level of the nation-state. Global climate change has also been called
a “super wicked” problem, meaning that it not only defies resolution but also comprises a new
class of problems with four key features: 1) urgency, 2) those who caused the problem seek to
provide a solution, 3) the central authority to address the problem is weak or non-existent, and
partly as a result, 4) policy responses discount the future irrationally (Levin et al., 2012, p. 123).
All of these complexities can render traditional analytical techniques ineffective for identifying
solutions, and can lead to political inertia.
Additionally, there are structural and procedural political issues that complicate policy
making about climate change. For instance, it is harder for Congress to pass a significant law
than to prevent its passage, and there are multiple opportunities within legislative procedures for
less powerful political interests to block a statute’s enactment (Lazarus, 2009, p. 10752). The
present political climate opposing cooperation and promoting polarization exacerbates these
issues.
Although there is substantial research indicating that public opinion influences public
policy (e.g., Agnone, 2007; Andrews, 2001; Burstein & Linton, 2002; Olzak & Soule, 2009;
Skocpol, 2013; Soule & Olzak, 2004), Gilens and Page’s (forthcoming, p. 2) research suggests
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A wicked problem is a form of social or cultural problem that is difficult to solve because of incomplete,
contradictory, and changing requirements. Subsequently, it often defies resolution (Rittel & Webber, 1973).
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that economic elites and organized groups representing business interests have greater
independent impacts on U.S. policy than the average citizen. However, average citizens and
economic elites often support the same policies (Gilens & Page, forthcoming).
Consequently, a social-psychological behavior model can only explain a small part of
what motivates or drives public mitigation action and public policy actions on this issue. The
characteristics of the “wicked” and “super wicked” problem may influence enactment or
blockage of climate change legislation for many reasons beyond public opinion. And these same
complex characteristics have the potential to diminish citizens’ efficacy beliefs. However, many
Alarmed individuals may be aware of these things, yet still possess strong efficacy beliefs that
public opinion can influence public policy and counteract political inertia. Indeed, according to
Bandura (1997, p. 490), people “who believe they can help to achieve desired futures will act on
that belief regardless of whether they hold the political system in high or low regard.”
Factors Possibly Impacting Study Results
Vermont. It is possible that the actions of Alarmed Vermonters and motivating forces
behind their behavior differ in some ways from Alarmed people in other parts of the country.
However, apparent differences between Alarmed Vermonters and Alarmed citizens nationwide
may not be as large as one might think. For example, Alarmed individuals in Vermont are similar
to other Alarmed Americans country-wide regarding “what they believe about global warming,
how engaged they are with the issue, what they are doing about it, and what they would like to
see the United States do about it” (Maibach et al., 2009, p. 3).
One notable difference in actions between the Vermont sample and the national sample is
that the Vermont Alarmed engaged in more public mitigation action than the national Alarmed.
This is likely due to my targeting of Alarmed Vermonters through organizations such as VT350.
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Those who responded to my survey may have been more active in a variety of ways than those
who chose not to respond.
Demographics from the Vermont Alarmed segment in the present study were generally
similar to the demographics from the nationally representative sample of Alarmed. However,
audience segment is a better indicator of what people think and do about climate change than
demographics (Maibach, Leiserowitz, Roser-Renouf, & Mertz, 2011).84 In fact, the audience
segments comprising Global Warming’s Six Americas do not vary much by age, gender, race or
income – there are members of every demographic group in each of the audience segments
(Leiserowitz et al., 2013a, p. 8). Indeed in the Maibach et al. (2009) study, the national
demographics between all six segments (Alarmed, Concerned, Cautious, Disengaged, Doubtful,
and Dismissive) were quite similar; but what clustered the groups into segments were their
similarities in beliefs, engagement, action, and desired action regarding climate change. Overall
then, Alarmed individuals in Vermont may differ in some ways from Alarmed people in other
parts of the country, but these differences likely pale in comparison to the similarities among the
Alarmed, regardless of state of residence.
Hurricane Irene. In late August 2011, approximately six weeks prior to launching the
survey for this study, Hurricane Irene struck Vermont. The hurricane caused extensive flooding
and was considered the most devastating natural disaster in Vermont since the flood of 1927
(The Associated Press, 2012).
It is possible that this extreme weather event affected Vermonters’ survey responses.
Recent and current weather can influence views on climate change (Howe, Markowitz, Lee, Ko,
& Leiserowitz, 2013; Shao, Keim, Garand, & Hamilton, 2013). For example, people are more
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For example, socio-demographics explained 1% of the variance in policy support. Political ideology explained
12% of the variance in policy support. Audience segment explained 41% of variance in policy support (Maibach,
Leiserowitz, Roser-Renouf, & Mertz, 2011).
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likely to say they believe climate change is occurring if they think that recent local temperatures
are higher than normal (Egan & Mullin, 2012; Krosnick et al., 2006; Li, Johnson, & Zaval,
2011). Another study reported that about 60% of Americans think climate change is affecting
weather in the United States. However, if people are asked about the weather in the spring, they
often remember the cold weather from the winter. Whereas if people are asked about weather in
the fall, they are more likely to remember the heat of the summer (Leiserowitz, Maibach, RoserRenouf, Feinberg, & Howe, 2012, p. 12). These recollections appear to have influenced
Leiserowitz et al.’s (2012) survey responses – specifically, more fall respondents reported
experiencing an extreme heat wave and drought. These findings suggest that recent weather can
influence people’s views on climate change, and perhaps how they answer survey questions.
Although it is difficult to know if and how the flooding in Vermont affected this study’s
survey responses about climate change beliefs and concern, a few possibilities exist. First, it is
conceivable that experiencing the flood could have heightened respondents’ concerns about
climate change and solidified not only their certainty about climate change but also their belief
that it constitutes a threat (Myers et al., 2012; Spence et al., 2011). This could have caused
respondents who may have been categorized as “Concerned” prior to the flood to move into the
Alarmed segment. Those who were already Alarmed prior to the weather event – therefore those
with strong beliefs about the certainty and local presence of climate change – may have been
further convinced that the intensity of the hurricane was caused by climate change (Myers et al.,
2012). Both of these examples suggest that survey responses about climate change beliefs and
concern could have been affected by the flooding. However, research conducted after major
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flooding events in the U.K. in 1998 and 2000 reported that flood victims viewed the flooding as
separate from climate change (Whitmarsh, 2008).85
It also difficult to know if and how Hurricane Irene may have influenced responses about
efficacy, descriptive social norms, and public mitigation action. A few studies offer limited
insight. Regarding public action, Li et al. (2011) observed that respondents who thought a given
day was warmer than usual donated more money to a climate change organization than
respondents who thought the day was cooler than usual. Regarding efficacy and willingness to
act, Spence et al. (2011) found that individuals in the U.K. who experienced flooding felt more
confident that their actions would have an effect on climate change and were more willing to
conserve energy to mitigate climate change. However, Whitmarsh (2008) reported that direct
experience of flooding did not increase concern, risk perception, and behavioral response to
climate change. Although Vermonters experienced Hurricane Irene approximately 6-8 weeks
prior to taking the survey, many survey questions inquired about mitigation actions taken in the
12 months preceding the survey. It is unclear, therefore, how much the hurricane may have
influenced answers regarding public mitigation actions. Overall, the effects of extreme weather
events on climate change efficacy beliefs and action warrant further research.
Contributions and Future Research Directions
This study contributes to the efforts of researchers, practitioners, and communicators to
further understand what drives and inhibits public action to limit anthropogenic climate change.
By offering a more explanatory VBN model for public mitigation action, and comparing
Alarmed actors and non-actors, this study increases our understanding of the important roles that
efficacy beliefs and descriptive social norms play in motivating public mitigation action. This
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Whitmarsh’s study was conducted at a time when climate change was less salient than it presently is (through the
media, science, education, politics and more extreme weather events). This may have influenced responses.
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study’s critical findings can contribute to behavior theory and communication strategies designed
to encourage Alarmed citizens to further engage in public mitigation action, and to empower
them to take actions consistent with their concerns.
Future research should continue to examine the most effective ways to increase efficacy
beliefs and descriptive social norms in the context of climate change, and further assess the
impact they have on public mitigation action. Results from this study offer some empirically
informed research questions, hypotheses, and ideas that provide fertile ground for future
research. Although these ideas were shaped with Alarmed individuals in mind, they could be
applied to other interpretive communities. Ideas for future research were mentioned earlier in this
chapter. Table 8.10 highlights some key areas for future research.
Overall, the Alarmed segment is the most motivated to act yet only a portion engages in
public action to limit climate change. My study results suggest that the Alarmed must be
convinced that their public mitigation action is essential. Communication strategies that
underscore this critical nature, combined with heightened descriptive social norms and enhanced
efficacy beliefs, should increase the Alarmed’s public mitigation action. More research is needed
to investigate this notion.
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Table 8.10
Empirically Informed Research Questions, Hypotheses, and Ideas for Future Research
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Conclusion
Global climate change is “unequivocal,” and it is 95-100% likely that human influence
has been the dominant cause of the observed change since the mid-20th century (IPCC, 2013, pp.
3, 10). The recent IPCC report on the scientific basis of climate change leaves little doubt about
the presence of climate change and its causes. The report warns that climate change and its
associated problems will accelerate significantly if greenhouse gas emissions are not
immediately curtailed, and it alerts us that limiting climate change will require “substantial and
sustained reductions of greenhouse gas emissions” (IPCC, 2013, p. 14). Therefore, the degree of
future climate change and the extent of its effects will largely be determined by choices about
greenhouse gas emissions. The choices we make as individuals and nations will affect our future
and future generations (Melillo et al., 2014, p. 10).
Given that the United States, with only 5% of the world’s population, produces about
20% of the world’s carbon dioxide (Environmental Protection Agency, 2013a, 2013b),86 the
actions of the U.S. government and the American public will largely influence the outcome of
global efforts to limit anthropogenic climate change (Maibach et al., 2009, p. 2). Americans’
private energy-saving behaviors and consumer choices are important and necessary, but are
insufficient to successfully mitigate climate change alone (Bianco, Litz, Meek, & Gasper, 2013;
Gardner & Stern, 2008; McKinsey & Company, 2009; National Research Council, 2010b, 2011;
Ockwell et al., 2009, Skocpol, 2013).
New and ambitious legislation is necessary in order to meet the emissions reduction
guidelines set forth by the IPCC and the National Climate Assessment report, and to prevent the
worst consequences of anthropogenic climate change (Bianco et al., 2013; Melillo et al., 2014).
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The recent U.S. contribution to annual global emissions is about 18%, but the U.S. contribution to cumulative
global emissions over the last century is much higher (Melillo et al., 2014).
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There is unlikely to be sufficient political will and ambition to adopt such legislation without
increased levels of public pressure and action (Maibach & Hornig Priest, 2009; Ockwell et al.,
2009; Skocpol, 2013). Therefore, Americans’ public mitigation actions are imperative because
they advocate for change at the local, state, and national levels. These important actions include
contacting government officials in support of mitigation policies, donating time and/or money to
organizations working to alleviate climate change, signing petitions in support of climate change
regulation, attending rallies to urge reduction of climate change, and voting for representatives
who support mitigation policies. But few Americans engage in these actions, even those who are
most concerned.
As U.S. and other global leaders continue to face or bypass decisions about if, how, and
to what extent to limit anthropogenic climate change, it becomes increasingly important to
understand what drives citizens to engage in these public mitigation actions that advocate for
broad scale change. “One thing is clear: the needed changes will not simply happen...It is time
for we the people...to take charge” (Speth, 2004, pp. 197–8).
But who will take charge and engage in these crucial public actions? Current study results
illustrate that individuals who believe in their own ability and the positive outcome of their
individual and collective efforts are more likely to engage in public mitigation action than those
who are less efficacious. Public voices and action are needed to create a habitable future, and
efficacy plays a critical role in motivating and driving public action:
As a society, we enjoy the benefits left by those before us who collectively worked for social
changes that improved our lives. Our own collective efficacy will determine whether we pass
on a habitable planet to our grandchildren and future generations... Considering the pressing
worldwide problems that loom ahead, people can ill-afford to trade efficacious endeavor for
public apathy or mutual immobilization. The times call for a commitment of collective effort
rather than litanies about powerlessness that instill in people beliefs of inefficacy to influence
conditions that shape their lives (Bandura, 1986, p. 453, 2009, p. 506).
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We must believe in our ability to make a difference, and we must advocate for limiting
anthropogenic climate change. Indeed, President Obama has declared, “political leaders will not
take risks if the people do not demand that they do. You must create the change that you want to
see” (The Telegraph, 2013).
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Appendix B
Comparison of VBN Studies
Table B.1
Comparison of VBN Studies
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Appendix D
Hypotheses about Individual Paths in each Structural Model

Model B: Original VBN plus Self-Efficacy (Figure 3.8)
H2.1: The path between Ascription of responsibility (AR)  Self-efficacy will be positive and
significant.
H2.2: The path between Self-efficacy  Personal norms (PN) will be positive and significant.
H2.3: The path between PN  Environmental citizenship will be positive and significant.
H2.4: The path between PN  Activism will be positive and significant.

Model C: Original VBN plus Personal Response Efficacy (Figure 3.9)
H3.1: The path between AR  Personal response efficacy will be positive and significant.
H3.2: The path between Personal response efficacy  PN will be positive and significant.
H3.3: The path between PN  Environmental citizenship will be positive and significant.
H3.4: The path between PN  Activism will be positive and significant.

Model D: Original VBN plus Collective Efficacy (Figure 3.10)
H4.1: The path between AR  Collective efficacy will be positive and significant.
H4.2: The path between Collective efficacy  PN will be positive and significant.
H4.3: The path between PN  Environmental citizenship will be positive and significant.
H4.4: The path between PN  Activism will be positive and significant.

Model E: Original VBN plus Collective Response Efficacy (Figure 3.11)
H5.1: The path between AR  Collective response efficacy will be positive and significant.
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H5.2: The path between Collective response efficacy  PN will be positive and significant.
H5.3: The path between PN  Environmental citizenship will be positive and significant.
H5.4: The path between PN  Activism will be positive and significant.

Model F: Original VBN plus four Efficacy constructs (Figure 3.12)
H7.1: The path between Ascription of responsibility (AR)  Self-efficacy will be positive and
significant.
H7.2: The path between Self-efficacy  Personal norms (PN) will be positive and significant.
H7.3: The path between PN  Environmental citizenship will be positive and significant.
H7.4: The path between PN  Activism will be positive and significant.
H7.5: The path between AR  Personal response efficacy will be positive and significant.
H7.6: The path between Personal response efficacy  PN will be positive and significant.
H7.7: The path between PN  Environmental citizenship will be positive and significant.
H7.8: The path between PN  Activism will be positive and significant.
H7.9: The path between AR  Collective efficacy will be positive and significant.
H7.10: The path between Collective efficacy  PN will be positive and significant.
H7.11: The path between PN  Environmental citizenship will be positive and significant.
H7.12: The path between PN  Activism will be positive and significant.
H7.13: The path between AR  Collective response efficacy will be positive and significant.
H7.14: The path between Collective response efficacy  PN will be positive and significant.
H7.15: The path between PN  Environmental citizenship will be positive and significant.
H7.16: The path between PN  Activism will be positive and significant.
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Model G: Original VBN plus Personal Descriptive Social Norms (Figure 3.13)
H8.1: The path between Personal descriptive social norms (PDSN)  Environmental citizenship
will be positive and significant.
H8.2: The path between PDSN  Activism will be positive and significant.

Model H: Original VBN plus four Efficacy constructs and Descriptive Social Norms (Figure
3.14)
H10.1: The path between AR  Self- efficacy will be positive and significant.
H10.2: The path between AR  Personal response efficacy will be positive and significant.
H10.3: The path between AR  Collective efficacy will be positive and significant.
H10.4: The path between AR  Collective response efficacy will be positive and significant.
H10.5: The path between Self- efficacy  PN will be positive and significant.
H10.6: The path between Personal response efficacy  PN will be positive and significant.
H10.7: The path between Collective efficacy  PN will be positive and significant.
H10.8: The path between Collective response efficacy  PN will be positive and significant.
H10.9: The path between Self-efficacy  Activism will be positive and significant.
H10.10: The path between Self-efficacy  Environmental citizenship will be positive and
significant.
H10.11: The path between Personal response efficacy  Activism will be positive and
significant.
H10.12: The path between Personal response efficacy  Environmental citizenship will be
positive and significant.
H10.13: The path between Collective efficacy  Activism will be positive and significant.
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H10.14: The path between Collective efficacy  Environmental citizenship will be positive and
significant.
H10.15: The path between Collective response efficacy  Activism will be positive and
significant.
H10.16: The path between Collective response efficacy  Environmental citizenship will be
positive and significant.
H10.17: The path between PN  Activism will be positive and significant. This hypothesis is
supported.
H10.18: The path between PN  Environmental citizenship will be positive and significant.
H10.19: The path between Personal descriptive social norms (PDSN)  Activism will be
positive and significant.
H10.20: The path between PDSN  Environmental citizenship will be positive and significant.

Model I: Fully modified VBN: Four Efficacy constructs and Descriptive Social Norms with
paths between Social Norms and Efficacies (Figure 3.15)
H12.1: The path between AR  Self- efficacy will be positive and significant.
H12.2: The path between AR  Personal response efficacy will be positive and significant.
H12.3: The path between AR  Collective efficacy will be positive and significant.
H12.4: The path between AR  Collective response efficacy will be positive and significant.
H12.5: The path between Self- efficacy  PN will be positive and significant.
H12.6: The path between Personal response efficacy  PN will be positive and significant
H12.7: The path between Collective efficacy  PN will be positive and significant.
H12.8: The path between Collective response efficacy  PN will be positive and significant.
H12.9: The path between Self-efficacy  Activism will be positive and significant.
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H12.10: The path between Self-efficacy  Environmental citizenship will be positive and
significant.
H12.11: The path between Personal response efficacy  Activism will be positive and
significant.
H12.12: The path between Personal response efficacy  Environmental citizenship will be
positive and significant.
H12.13: The path between Collective efficacy  Activism will be positive and significant.
H12.14: The path between Collective efficacy  Environmental citizenship will be positive and
significant.
H12.15: The path between Collective response efficacy  Activism will be positive and
significant.
H12.16: The path between Collective response efficacy  Environmental citizenship will be
positive and significant.
H12.17: The path between PN  Activism will be positive and significant.
H12.18: The path between PN  Environmental citizenship will be positive and significant.
H12.19: The path between Personal descriptive social norms (PDSN)  Self-efficacy will be
positive and significant.
H12.20: The path between PDSN  Personal response efficacy will be positive and significant.
H12.21: The path between PDSN  Collective efficacy will be positive and significant
H12.22: The path between PDSN  Collective response efficacy will be positive and
significant.
H12.23: The path between PDSN  Activism will be positive and significant.
H12.24: The path between PDSN  Environmental citizenship will be positive and significant.
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Appendix E
Copy of Survey Instrument
SURVEY: OPINIONS ABOUT GLOBAL WARMING
INTRODUCTION
Thank you for your interest! This study is based on research conducted by climate change researchers at
Yale and George Mason Universities, and is being carried out by Kathryn Doherty, a PhD candidate at
Antioch University New England, in cooperation with those researchers.
THE MAIN PURPOSE OF THIS STUDY is to investigate Vermonters' ideas and behavior concerning
global warming.
IF YOU AGREE TO PARTICIPATE you will complete the following short survey about your opinions
on global warming. You must be at least 18 years old and live in Vermont. The survey consists of 36
questions and will take about 10 minutes. You can save your answers and return to the survey to complete
it in stages if you like.
BENEFITS include having your opinions about global warming be heard, and contributing to an
important research study. If you choose to do so, your name will placed into a drawing to win prizes such
as local gift certificates, and tickets to Vermont museums and events. There are no foreseeable risks to
you resulting from completing this survey.
YOUR IDENTITY WILL REMAIN ANONYMOUS. Information such as your name, email address or
IP address will not be collected (unless you include your email address for the raffle). The results of this
study will be used for scholarly purposes only.
Proceeding to the next page indicates that you have read the information above and voluntarily agree to
participate in this study.
First we'd like to know about your beliefs regarding global warming.
Recently you may have noticed that global warming has been getting some attention in the news. Global
warming refers to the idea that the world’s average temperature has been increasing over the past 150
years, may be increasing more in the future, and that the world’s climate may change as a result.
1) What do you think? Do you think that global warming is happening?
YES, and I'm extremely sure
YES, and I'm very sure
YES, and I'm somewhat sure
YES, but I'm not at all sure
NO, and I'm extremely sure
NO, and I'm very sure
NO, and I'm somewhat sure
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NO, but I'm not at all sure
I don't know

2) Assuming global warming is happening, do you think it is...
Caused mostly by human activities
Caused mostly by natural changes in the environment
Other
None of the above because global warming isn't happening

3) How worried are you about global warming?
Very worried
Somewhat worried
Not very worried
Not at all worried

4) How much do you think global warming will harm you personally?
Not at all
Only a little
A moderate amount
A great deal
Don't know

5) When do you think global warming will start to harm people in the United States?
They are being harmed now
In 10 years
In 25 years
In 50 years
In 100 years
Never
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6) How much do you think global warming will harm future generations of people?
Not at all
Only a little
A moderate amount
A great deal
Don't know

7) How much had you thought about global warming before today?
A lot
Some
A little
Not at all

8) How important is the issue of global warming to you personally?
Not at all important
Not too important
Somewhat important
Very important
Extremely important

9) How much do you agree or disagree with the following statement: "I could easily change my
mind about global warming."
Strongly agree
Somewhat agree
Somewhat disagree
Strongly disagree

10) How many of your friends share your views on global warming?
None
A few
Some
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Most
All

11) Which of the following statements comes closest to your view?
Global warming isn't happening
Humans can't reduce global warming, even if it is happening
Humans could reduce global warming, but people aren't willing to change their behavior so we're not
going to
Humans could reduce global warming, but it's unclear at this point whether we will do what's needed
Humans can reduce global warming, and we are going to do so successfully

12) Do you think citizens themselves should be doing more or less to address global warming?
Much less
Less
Currently doing the right amount
More
Much more

13) Over the past 12 months, how many times have you punished companies that are opposing steps
to reduce global warming by NOT buying their products?
Never
Once
A few times (2-3)
Several times (4-5)
Many times (6+)
Don't know

14) Do you think global warming should be a low, medium, high, or very high priority for the
President and Congress?
Low
Medium
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High
Very high

15) People disagree whether the United States should reduce greenhouse gas emissions on its own,
or make reductions only if other countries do too. Which of the following statements comes closest
to your own point of view?
The United States should reduce its greenhouse gas emissions...
Regardless of what other countries do
Only if other industrialized countries (such as England, Germany and Japan) reduce their emissions
Only if other industrialized countries and developing countries (such as China, India and Brazil)
reduce their emissions
The US should not reduce its emissions
Don't know

16) How many times in the past 12 months have you taken the following actions:
None Once A few Several
(2-3)
(4-5)
WRITTEN LETTERS, EMAILED or PHONED
government officials to urge them to take action to reduce
global warming?
VOTED for a candidate who supports measures to reduce
global warming?
VOLUNTEERED with an organization working to reduce
global warming?
DONATED MONEY to an organization working to
reduce global warming?

Many
(6+)

17) Whenever you had opportunities to sign PETITIONS to reduce global warming in the past 12
months, how often did you sign them?
0% of the time
25% of the time
50% of the time
75% of the time
100% of the time
I did not have the opportunity to sign a petition
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18) Whenever you had the opportunity to attend rallies or protests to limit global warming in the
past 12 months, how many times did you do so?
0% of the time
25% of the time
50% of the time
75% of the time
100% of the time
I did not have the opportunity to protest or attend a rally

19) How important are the following reasons in shaping your decisions to CONTACT officials,
VOTE, DONATE time or money, sign PETITIONS, and attend RALLIES to reduce global
warming?
Not at all
Not too
Somewhat
Very
Extremely
important
important
important
important
important
Amount of difference my
behavior will make
People important to me are
taking these actions
Other people are doing these
things and together our actions
can make a difference
Others are not doing these
things so I need to take action.
If the reasons above do not explain why you do or do not engage in these actions, please explain
what influences these actions.

20) How much do you think global warming will harm:
Not at
Only a
all
little
Your family
People in the United States
People in other modern industrialized
countries
People in developing countries

A moderate
amount

A great
deal

Don’t
know

371
Plant and animal species

21) Please indicate your level of agreement with the statements below.
Strongly
Moderately
Slightly
Slightly
disagree
disagree
disagree
agree
Many of my behaviors
produce greenhouse gas
emissions.
I feel partly responsible
for global warming.
Not only the government
and industry are
responsible for global
warming, but me too.

Moderately
agree

Strongly
agree

22) Consider what you HAVE DONE IN THE PAST 12 MONTHS to reduce global warming. How
effective do you think your actions have been?
Did not do Not
Somewhat
Not Very
Extremely
this in past effective effective
sure effective effective
12 months
WRITING LETTERS,
EMAILING or PHONING
government officials to urge
them to take action to reduce
global warming
VOTING for candidates who
support measures to reduce
global warming
Signing PETITIONS to curb
global warming
VOLUNTEERING with
organizations working to curb
global warming
DONATING money to
organizations working to reduce
global warming
Engaging in PROTESTS or
RALLIES to reduce global
warming
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23) Please indicate how effective you think each of the following actions would be at reducing global
warming if the people below devoted a significant amount of effort to the action.
I DO IT

WRITING LETTERS, EMAILING or
PHONING government officials to
urge them to take action to reduce
global warming

VOTING for candidates who support
measures to reduce global warming

Signing PETITIONS to curb global
warming

VOLUNTEERING with organizations
working to curb global warming

Not
effective
Slightly
effective
Somewhat
effective
Very
effective
Extremely
effective
Not
effective
Slightly
effective
Somewhat
effective
Very
effective
Extremely
effective
Not
effective
Slightly
effective
Somewhat
effective
Very
effective
Extremely
effective
Not
effective
Slightly
effective
Somewhat
effective
Very
effective

MOST
VERMONTERS
DO IT
Not effective
Slightly
effective
Somewhat
effective
Very
effective
Extremely
effective
Not effective
Slightly
effective
Somewhat
effective
Very
effective
Extremely
effective
Not effective
Slightly
effective
Somewhat
effective
Very
effective
Extremely
effective
Not effective
Slightly
effective
Somewhat
effective
Very
effective

MOST
AMERICANS DO
IT
Not
effective
Slightly
effective
Somewhat
effective
Very
effective
Extremely
effective
Not
effective
Slightly
effective
Somewhat
effective
Very
effective
Extremely
effective
Not
effective
Slightly
effective
Somewhat
effective
Very
effective
Extremely
effective
Not
effective
Slightly
effective
Somewhat
effective
Very
effective
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DONATING money to organizations
working to reduce global warming

Engaging in PROTESTS or RALLIES
to reduce global warming

Extremely
effective
Not effective

Extremely
effective
Not
effective
Slightly
effective
Somewhat
effective
Very
effective
Extremely
effective
Not
effective
Slightly
effective
Somewhat
effective
Very
effective
Extremely
effective

Slightly
effective
Somewhat
effective
Very
effective
Extremely
effective
Not effective
Slightly
effective
Somewhat
effective
Very
effective
Extremely
effective

Extremely
effective
Not
effective
Slightly
effective
Somewhat
effective
Very
effective
Extremely
effective
Not
effective
Slightly
effective
Somewhat
effective
Very
effective
Extremely
effective

24) Please rate the CAPABILITY and WILLINGNESS of each entity below to engage in these
actions to reduce global warming: CONTACTING government officials, VOTING, signing
PETITIONS, DONATING time or money, and attending RALLIES.
CAPABILITY
WILLINGNESS
1 - Not at all capable
1 - Not at all willing
2 - Slightly capable
2 - Slightly willing
3 - Moderately capable
3 - Moderately willing
4 - Very capable
4 - Very willing
5 - Extremely capable
5 - Extremely willing
1
Me
1

My family
and friends

2

2

3

3

4

4

5

5

1

1

2

2

3

3

4

4
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5

5

25) Please indicate your level of agreement with the statements below.
Strongly
Moderately
Slightly
Not Slightly
disagree
disagree
disagree
sure agree
Humans have the
ability to reduce
global warming.
Humans are willing
to reduce global
warming
Humans will be
successful in
reducing global
warming.
Vermont state
government has the
ability to reduce
global warming.
Vermont state
government is
willing to reduce
global warming.
The federal
government has the
ability to reduce
global warming.
The federal
government is
willing to reduce
global warming.

Moderately
agree

Strongly
agree

26) Here, we're interested in what you think people similar to you are doing to reduce global
warming. HOW MANY PEOPLE SIMILAR TO YOU do you think have taken the following
actions in the past 12 months:
None A
Some About
Over
Most
few
half
half
WRITTEN LETTERS, EMAILED or PHONED
government officials to urge them to take action to
reduce global warming
VOTED for candidates who support measures to reduce
global warming
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Signed PETITIONS to curb global warming
VOLUNTEERED with organizations working to
reduce global warming
DONATED money to organizations working to reduce
global warming
Engaged in PROTESTS or RALLIES to reduce global
warming
27) Here we'd like to know about your sense of obligation to limit global warming. How OBLIGED
do you feel to:
Not
Slightly
Somewhat
Very
Extremely
obliged obliged
obliged
obliged
obliged
REDUCE your contribution to global
warming?
WRITE LETTERS, EMAIL or PHONE
government officials to urge them to
take action to reduce global warming?
VOTE for candidate who supports
measures to reduce global warming?
Sign PETITIONS to reduce global
warming?
VOLUNTEER with groups trying to
reduce global warming?
DONATE MONEY to groups trying to
reduce global warming?
Engage in PROTESTS or RALLIES
about global warming?
28) Thirteen values are described below. In the parentheses following each value is an explanation
to help you understand its meaning. Please indicate how important each value is for you AS A
GUIDING PRINCIPLE IN YOUR LIFE.
Opposed
Not
Important
Very
Of supreme
to my
important
important importance
values
EQUALITY (equal
opportunity for all)
RESPECTING THE
EARTH (harmony
with other species)
SOCIAL POWER
(control over others,
dominance)
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UNITY WITH
NATURE (fitting into
nature)
A WORLD AT
PEACE (free of war
and conflict)
WEALTH (material
possessions, money)
AUTHORITY (the
right to lead or
command)
SOCIAL JUSTICE
(correcting injustice,
care for the weak)
PROTECTING THE
ENVIRONMENT
(preserving nature)
INFLUENTIAL
(having an impact on
people and events)
HELPFUL (working
for the welfare of
others)
PREVENTING
POLLUTION
(protection of natural
resources)
AMBITIOUS (hardworking, aspiring)
29) Please indicate your level of agreement with each of the following statements:
Strongly
Somewhat
Somewhat
disagree
disagree
agree
The so-called “ecological crisis” facing
humankind has been greatly exaggerated.
The earth is like a spaceship with limited
room and resources.
If things continue on their present course, we
will soon experience a major ecological
catastrophe
The balance of nature is strong enough to
cope with the impacts of modern industrial
nations.

Strongly
agree
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Humans are severely abusing the
environment.
30) Are you:
Female
Male

31) How old are you?
18-24
25-34
35-44
45-54
55-64
65-74
75+

32) Generally speaking, do you think of yourself as a:
Republican
Democrat
Independent
No party/Not interested in politics
Other, please specify: ______________________

33) What is your highest level of education?
Less than high school
High school
Some college
Bachelor's degree
Some graduate school
Graduate degree
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34) What is your annual household income?
Less than $25,000
$25,00 to less than 40,000
$40,000 to less than 60,000
$60,000 to less than 85,000
Over $85,000

35) Talking with you to gain further information and clarification will help make these survey
results more meaningful. If you are willing to participate in a VERY SHORT interview please click
YES below and provide your email address. Your address will not be shared with anyone and
cannot be connected with your responses above.
Yes ______________________
No thanks.

36) If you'd like to enter the drawing to win Vermont prizes click YES below and provide your
email address. Your address will not be shared with anyone and cannot be connected with your
responses above.
Yes ______________________
No thanks.

Lastly, this survey only asked about public actions to reduce global warming. If you would like to
share other things you are doing in an effort to curb global warming, please do so in the space
below.

Thank you very much for completing this survey. Please click "Submit."
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Appendix F
Groups Targeted for Alarmed Respondents
The Facebook advertisements targeted users who live in Vermont, are 18 or older, and
“like” at least one of the following: 1Sky, 350 Burlington, 350 VT, 350.org, Al Gore, Alliance
for Climate Education, Alternative energy, American Council for an Energy-Efficient Economy,
American Wind Energy Association, Appalachian Mountain Club, Appalachian Trail, Ben &
Jerry's, Bennington College, Bernie Sanders, Bill McKibben, Bioneers, Camp for Climate
Action, Champlain College, Chelsea Green Publishing, Clean Air Act, Climate, Climate Action
Network, Climate change, Climate Counts, Climate justice, Climate Reality, Conservation Law
Foundation, Conservation movement, ECHO Lake Aquarium and Science Center,
Environmental education, Environmental law, Environmental policy, Environmental activism,
Environmental protection, Environmental Working Group , Environmentalism,
Environmentalist, Fairbanks Museum and Planetarium, Flood, Food cooperative, Global
Alliance for Climate Justice, Global Campaign for Climate Action, Global Conversations
Climate, Global warming, Goddard College, Green Mountain Club, Green Mountain Coffee
Roasters, Green Mountain College, Green Mountains, Greenpeace, Greenpeace Student
Network, Johnson State College, League of Conservation Voters, League of Women Voters,
Lyndon State College, Middlebury College, Montshire Museum of Science, MoveOn.org,
National Audubon Society, National Wildlife Federation, Natural environment, Natural
Resources Defense Council, Norwich, Vermont, Outdoor recreation, Outdoors, Patrick Leahy,
Peter Shumlin, Peter Welch, Politics, Post Carbon Institute, Public Interest Research Group ,
Renewable energy, Renewable Energy VT, Repower America, School for International Training,
Seven Days (newspaper), Seventh Generation Inc., Shelburne Farms, Shelburne Museum, Sierra
Club, Slow Food, Solar energy, Solar power, Southern Vermont College, St. Michaels College,
Sterling College, Stowe, Vermont, Sustainability, Sustainable energy, The Climate Project, The
Nature Conservancy, Tim DeChristopher, Transition Towns, Unfriend Coal, University of
Vermont, Vermont College of Fine Arts, Vermont Farms, Vermont Fresh Network, Vermont
Institute of Natural Science, Vermont Law School, Vermont Public Radio, Wilderness, or Wind
power.
I directly contacted:
•

•
•
•

People who live in Vermont and attended one of the following: the New England
Environmental Education Alliance (NEEEA) conference, the Promise of Place (POP)
conference, or the Association for Environmental Studies and Science (AESS)
conference.
Professors at Vermont-based universities and colleges,
Local town listservs,
Directors of organizations such as Vermont Interfaith Power and Light, The Nature
Conservancy, The Trust for Public Land, Cedar Circle Organic Farm and Education
Center, National Wildlife Federation, VT350.org
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Appendix G
Background Characteristics of the Original Respondents – All Segments
Table G.1
Background Characteristics of the 880 Alarmed Respondents (Segment 1)
Alarmed

Gender

Age

Political Party

Frequency

Percent

Male

241

27.4

Female

516

58.6

Total

757

87.0

Missing

123

13.0

Total

880

100.0

18-24

85

9.7

25-34

94

10.7

35-44

129

14.7

45-54

172

19.5

55-64

180

20.5

65-74

83

9.4

75+

15

1.7

Total

758

86.1

Missing

122

13.9

Total

880

100.0

Republican

4

.5

Democrat

364

41.4

Independent

271

30.8
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Table G.1 Continued
Alarmed

Education

Income

Frequency

Percent

No party/Not interested in
politics

37

4.2

Other

79

9.0

Total

755

85.8

Missing

125

14.2

Total

880

100.0

Less than high school

4

.5

High school

22

2.5

Some college

148

16.8

Bachelor's degree*

178

20.2

Some graduate school

84

9.5

Graduate degree

315

35.8

Total

751

85.3

Missing

129

14.7

Total

880

100.0

Less than $25,000

134

15.2

$25,000 to less than $40,000

123

14.0

$40,000 to less than $60,000

140

15.9

$60,000 to less than $85,000

139

15.8

Over $85,000

203

23.1

Total

739

84.0

Missing

141

16.0

Total

880

100.0
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Table G.2
Background Characteristics of the Respondents Segments 2-6 (Concerned – Dismissive)
Concerned

Gender

Age

Political Party

Frequency

Percent

Male

181

46.8

Female

120

31.0

Total

301

77.8

Missing

86

22.2

Total

387

100.0

18-24

36

9.3

25-34

43

11.1

35-44

55

14.2

45-54

60

15.5

55-64

71

18.3

65-74

25

6.5

75+

13

3.4

Total

303

78.3

Missing

84

21.7

Total

387

100.0

Republican

9

2.3

Democrat

142

36.7

Independent

107

27.6

No party/Not interested in
politics

27

7.0
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Table G.2 Continued
Concerned

Education

Income

Frequency

Percent

Other

15

3.9

Total

300

77.5

Missing

87

22.5

Total

387

100.0

Less than high school

1

.3

High school

12

3.1

Some college

56

14.5

Bachelor's degree

68

17.6

Some graduate school

28

7.2

Graduate degree

136

35.1

Total

301

77.8

Missing

86

22.2

Total

387

100.0

Less than $25,000

47

12.1

$25,000 to less than $40,000

52

13.4

$40,000 to less than $60,000

52

13.4

$60,000 to less than $85,000

57

14.7

Over $85,000

81

20.9

Total

289

74.7

Missing

98

25.3

Total

387

100.0
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Table G.2 Continued
Cautious
Gender

Age

Political Party

Frequency

Percent

Male

27

45.8

Female

23

39.0

Total

50

84.7

Missing

9

15.3

Total

59

100.0

18-24

7

11.9

25-34

9

15.3

35-44

8

13.6

45-54

11

18.6

55-64

10

16.9

65-74

5

8.5

Total

50

84.7

Missing

9

15.3

Total

59

100.0

Republican

5

8.5

Democrat

9

15.3

Independent

22

37.3

No party/Not interested in
politics

8

13.6

Other

6

10.2

Total

50

84.7

Missing

9

15.3

Total

59

100.0
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Table G.2 Continued
Cautious
Education

Income

Frequency

Percent

High school

5

8.5

Some college

15

25.4

Bachelor's degree

12

20.3

Some graduate school

4

6.8

Graduate degree

14

23.7

Total

50

84.7

Missing

9

15.3

Total

59

100.0

Less than $25,000

8

13.6

$25,000 to less than $40,000

8

13.6

$40,000 to less than $60,000

11

18.6

$60,000 to less than $85,000

12

20.3

Over $85,000

10

16.9

Total

49

83.1

Missing

10

16.9

Total

59

100.0

Frequency

Percent

Male

8

30.8

Female

9

34.6

Total

17

65.4

Missing

9

34.6

Total

26

100.0

Disengaged

Gender
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Table G.2 Continued
Disengaged
Age

Political Party

Education

Frequency

Percent

25-34

2

7.7

35-44

2

7.7

45-54

6

23.1

55-64

5

19.2

65-74

2

7.7

Total

17

65.4

Missing

9

34.6

Total

26

100.0

Republican

2

7.7

Democrat

4

15.4

Independent

7

26.9

No party/Not interested in
politics

3

11.5

Other

1

3.8

Total

17

65.4

Missing

9

34.6

Total

26

100.0

High school

1

3.8

Some college

5

19.2

Bachelor's degree

1

3.8

Graduate degree

9

34.6

Total

16

61.5
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Table G.2 Continued
Disengaged

Income

Frequency

Percent

Missing

10

38.5

Total

26

100.0

Less than $25,000

2

7.7

$25,000 to less than $40,000

3

11.5

$40,000 to less than $60,000

3

11.5

$60,000 to less than $85,000

4

15.4

Over $85,000

5

19.2

Total

17

65.4

Missing

9

34.6

Total

26

100.0

Frequency

Percent

Male

13

30.2

Female

20

46.5

Total

33

76.7

Missing

10

23.3

Total

43

100.0

18-24

2

4.7

25-34

2

4.7

35-44

8

18.6

45-54

8

18.6

55-64

6

14.0

65-74

6

14.0

Doubtful

Gender

Age
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Table G.2 Continued
Doubtful

Political Party

Education

Income

Frequency

Percent

75+

1

2.3

Total

33

76.7

Missing

10

23.3

Total

43

100.0

Republican

9

20.9

Independent

15

34.9

No party/Not interested in
politics

6

14.0

Other

3

7.0

Total

33

76.7

Missing

10

23.3

Total

43

100.0

High school

6

14.0

Some college

9

20.9

Bachelor's degree

6

14.0

Some graduate school

2

4.7

Graduate degree

10

23.3

Total

33

76.7

Missing

10

23.3

Total

43

100.0

Less than $25,000

2

4.7

$25,000 to less than $40,000

8

18.6

$40,000 to less than $60,000

6

14.0
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Table G.2 Continued
Doubtful

Frequency

Percentage

$60,000 to less than $85,000

4

9.3

Over $85,000

11

25.6

Total

31

72.1

Missing

12

27.9

Total

43

100.0

Frequency

Percent

Male

17

23.0

Female

46

62.2

Total

63

85.1

Missing

11

14.9

Total

74

100.0

25-34

4

5.4

35-44

11

14.9

45-54

19

25.7

55-64

20

27.0

65-74

5

6.8

75+

4

5.4

Total

63

85.1

Missing

11

14.9

Total

74

100.0

Republican

15

20.3

Democrat

3

4.1

Dismissive

Gender

Age

Political Party
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Table G.2 Continued
Dismissive

Education

Income

Frequency

Percent

Independent

31

41.9

No party/Not interested in
politics

3

4.1

Other

12

16.2

Total

64

86.5

Missing

10

13.5

Total

74

100.0

High school

7

9.5

Some college

12

16.2

Bachelor's degree

23

31.1

Some graduate school

4

5.4

Graduate degree

18

24.3

Total

64

86.5

Missing

10

13.5

Total

74

100.0

Less than $25,000

2

2.7

$25,000 to less than $40,000

4

5.4

$40,000 to less than $60,000

10

13.5

$60,000 to less than $85,000

14

18.9

Over $85,000

25

33.8

Total

55

74.3

Missing

19

25.7

Total

74

100.0
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Appendix H
Alarmed Segment’s Means and Standard Deviations for each Survey Question
Table H.1
Descriptive Statistics for Individual Items – Alarmed Group
Constructs and Variables

Mean

Standard
Deviation

Construct 1: Values – Altruistic (N =751). Scale -1 - 7
Please indicate how important each value is for you AS A GUIDING
PRINCIPLE IN YOUR LIFE: EQUALITY (equal opportunity for all)

6.15

1.19

How important is this value to you: A WORLD AT PEACE (free of war and
conflict)

6.14

1.41

How important is this value to you: SOCIAL JUSTICE (correcting injustice,
care for the weak)

6.05

1.32

How important is this value to you: HELPFUL (working for the welfare of
others)

5.68

1.41

How important is this value to you: PREVENTING POLLUTION (protection of
natural resources)

6.28

0.99

How important is this value to you: RESPECTING THE EARTH (harmony with
other species)

6.52

0.80

How important is this value to you: UNITY WITH NATURE (fitting into nature)

6.08

1.33

How important is this value to you: PROTECTING THE ENVIRONMENT
(preserving nature)

6.50

0.94

How important is this value to you: SOCIAL POWER (control over others,
dominance)

0.49

2.14

How important is this value to you: WEALTH (material possessions, money)

1.34

1.50

Construct 2: Values – Biospheric (N =748). Scale -1 - 7

Construct 3: Values – Egoistic (N =744). Scale -1 - 7
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Table H.1 Continued
Constructs and Variables

Mean

How important is this value to you: AUTHORITY (the right to lead or command)

1.15

Standard
Deviation
1.72

How important is this value to you: INFLUENTIAL (having an impact on people
and events)

3.66

2.08

How important is this value to you: AMBITIOUS (hard-working, aspiring)

4.66

2.04

HOW MANY people similar to you do you think have taken the following actions
in the past 12 months: WRITTEN LETTERS, EMAILED or PHONED government
officials.

3.00

1.16

How many people similar to you: VOTED for candidates who support measures to
reduce global warming?

4.17

1.47

How many people similar to you: Signed PETITIONS to curb global warming?

3.44

1.31

How many people similar to you: VOLUNTEERED with organizations working to
reduce global warming?

2.79

1.02

How many people similar to you: DONATED money to organizations working to
reduce global warming

3.04

1.10

How many people similar to you: Engaged in PROTESTS or RALLIES to reduce
global warming?

2.60

1.06

Please indicate your level of agreement with each of the following statements: The
so-called "ecological crisis" facing humankind has been greatly exaggerated

3.85

0.55

How much do you agree: The earth is like a spaceship with limited room and
resources

3.70

0.70

How much do you agree: If things continue on their present course, we will soon
experience a major ecological catastrophe

3.70

0.59

How much do you agree: The balance of nature is strong enough to cope with the
impacts of modern industrial nations.

3.49

0.78

Construct 4: Perceived Descriptive Social Norms (N =738). Scale 1-6

Construct 5: NEP Ecological Worldview (N =749). Scale 1-4
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Table H.1 Continued
Constructs and Variables

Mean

Standard
Deviation

How much do you agree: Humans are severely abusing the environment.

3.80

0.66

How much do you think global warming will harm you personally?

3.02

1.18

How much do you think global warming will harm future generations of people?

3.87

0.68

How much do you think global warming will harm your family?

3.19

1.07

How much do you think global warming will harm people in the United States?

3.65

0.73

How much do you think global warming will harm people in other modern
industrialized countries?

3.60

0.79

How much do you think global warming will harm people in developing countries?

3.85

0.65

How much do you think global warming will harm plant and animal species?

3.88

0.63

Many of my behaviors produce greenhouse gas emissions.

4.84

1.31

I feel partly responsible for global warming.

5.13

1.08

Not only the government and industry are responsible for global warming but me
too.

5.31

1.01

How obliged do you feel to: REDUCE your contribution to global warming?

4.35

0.77

How obliged do you feel to: WRITE LETTERS, EMAIL or PHONE government
officials...

3.13

1.15

How obliged do you feel to: VOTE for candidate who supports measures to reduce
global warming?

4.48

0.81

How obliged do you feel to: Sign PETITIONS to reduce global warming?

3.51

1.27

Construct 6: Awareness of Consequences (N =846). Scale 0-4

Construct 7: Ascription of Responsibility (N =845). Scale 1-6

Construct 8: Personal Norms (N =749). Scale 1-5
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Table H.1 Continued
Constructs and Variables

Mean

Standard
Deviation

How obliged do you feel to: VOLUNTEER with groups trying to reduce global
warming

3.05

1.18

How obliged do you feel to: DONATE MONEY to groups trying to reduce global
warming?

2.91

1.23

How obliged do you feel to: Engage in PROTESTS or RALLIES about global
warming?

2.70

1.28

How effective do you think your actions have been at limiting global warming?
WRITING LETTERS, EMAILING or PHONING government officials... Scale 0-5

1.60

1.15

How effective has your action been: VOTING for candidates who support measures
to reduce global warming?

2.17

1.34

How effective has your action been: Signing PETITIONS to curb global warming?

1.71

1.22

How effective has your action been: VOLUNTEERING with organizations working
to curb global warming?

1.85

1.27

How effective has your action been: DONATING money to organizations working
to reduce global warming?

1.92

1.31

How effective has your action been: Engaging in PROTESTS or RALLIES to
reduce global warming?

1.57

1.14

Please indicate how effective you think each of the following actions would be at
reducing global warming if the people below devoted a significant amount of effort
to the action (IF I DO IT) WRITING LETTERS, EMAILING or PHONING
government officials... Scale 1-5

2.26

0.90

How effective IF I DO IT: VOTING for candidates who support measures to reduce
global warming?

2.66

1.02

How effective IF I DO IT: Signing PETITIONS to curb global warming

2.14

0.91

How effective IF I DO IT: VOLUNTEERING with organizations working to curb
global warming

2.66

0.90

Construct 9: Personal Response Efficacy (N =763)
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Table H.1 Continued
Constructs and Variables

Mean

Standard
Deviation

How effective IF I DO IT: DONATING money to organizations working to reduce
global warming

2.51

0.89

How effective IF I DO IT: Engaging in PROTESTS or RALLIES to reduce global
warming

2.29

0.93

Please rate the WILLINGNESS of each entity below to engage in environmental
citizenship and activism (contacting elected officials, signing petitions, attending
rallies, donating time and money, voting to reduce global warming? ME Scale 1-5

3.56

0.94

3.83

1.01

Please indicate how effective you think each of the following actions would be at
reducing global warming if the people below devoted a significant amount of effort
to the action (IF MOST VERMONTERS DO IT) WRITING LETTERS,
EMAILING or PHONING government officials... Scale 1-5

3.08

0.93

Please indicate how effective you think each of the following actions would be at
reducing global warming if the people below devoted a significant amount of effort
to the action (IF MOST AMERICANS DO IT) WRITING LETTERS, EMAILING
or PHONING government officials...

3.96

1.02

How effective if MOST VERMONTERS DO IT: VOTING for candidates who
support measures to reduce global warming?

3.37

0.95

How effective if MOST AMERICANS DO IT: VOTING for candidates who
support measures to reduce global warming?

4.21

0.94

How effective if MOST VERMONTERS DO IT: Signing PETITIONS to curb
global warming?

2.66

0.97

How effective if MOST AMERICANS DO IT: Signing PETITIONS to curb global
warming?

3.28

1.15

Construct 10: Self Efficacy (N =771)
Please rate the CAPABILITY of each entity below to engage in environmental
citizenship and activism (contacting elected officials, signing petitions, attending
rallies, donating time and money, voting to reduce global warming? ME Scale 1-5

Construct 11: Collective Response Efficacy (N =747)
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Table H.1 Continued
Constructs and Variables

Mean

Standard
Deviation

How effective if MOST VERMONTERS DO IT: VOLUNTEERING with
organizations working to curb global warming?

3.25

0.91

How effective if MOST AMERICANS DO IT: VOLUNTEERING with
organizations working to curb global warming?

3.86

1.02

How effective if MOST VERMONTERS DO IT: DONATING money to
organizations working to reduce global warming?

3.10

0.90

How effective if MOST AMERICANS DO IT: DONATING money to
organizations working to reduce global warming?

3.72

1.04

How effective if MOST VERMONTERS DO IT: Engaging in PROTESTS or
RALLIES to reduce global warming?

2.90

1.01

How effective if MOST AMERICANS DO IT: Engaging in PROTESTS or
RALLIES to reduce global warming?

3.63

1.17

WILLINGNESS of friends and family to engage in environmental citizenship and
activism Scale 1-5

2.92

0.86

Humans are willing to reduce global warming. Scale 0-6

2.47

1.70

Humans will be successful in reducing global warming.

1.69

1.90

Vermont state government is willing to reduce global warming

3.55

1.98

The federal government is willing to reduce global warming

1.81

1.32

CAPABILITY of friends and family to engage in environmental citizenship and
activism Scale 1-5

3.69

0.92

Humans have the ability to reduce global warming. Scale 0-6

5.41

1.24

Vermont state government has the ability to reduce global warming

3.97

1.76

The federal government has the ability to reduce global warming

5.27

1.22

Construct 12: Collective Efficacy (N =747)

Construct 13: Citizenship Action (N =838) Scale 0-4
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Table H.1 Continued
Constructs and Variables

Mean

Standard
Deviation

How many times in the past 12 months have you taken these actions: WRITTEN
LETTERS, EMAILED or PHONED government officials to urge them to take
action to reduce global warming?

1.43

1.40

How many times...have you VOTED for a candidate who supports measures to
reduce global warming?

1.69

1.29

How many times...have you VOLUNTEERED with an organization working to
reduce global warming?

1.02

1.34

How many times...have you DONATED MONEY to an organization working to
reduce global warming?

1.31

1.28

Whenever you had opportunities to sign PETITIONS to reduce global warming in
the past 12 months, how often did you sign them?

2.99

2.17

1.32

1.51

Construct 14: Activism (N =851) Scale 0-5
Whenever you had the opportunity to attend rallies or protests to limit global
warming in the past 12 months, how many times did you do so?
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Appendix I
Original Measurement Model and Revised Measurement Model

Figure I.1. Totally disaggregated measurement model.
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Figure I.2. Revised measurement model with parcels.

400

Appendix J
Construct Correlations and Squared Correlations in the Disaggregated Measurement Model
Table J.1
Construct Correlations in Disaggregated Measurement Model
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Table J.2
Squared Correlations of Constructs in Disaggregated Measurement Model
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Appendix K
Sample of Studies using NEP Scales
Table K.1
Sample of Studies using NEP Scales

Authors
NEP
Full NEP measures

Dunlap &
Van Liere
(1978)

Original NEP. 12 items.
4-point response scale.

Cronbach’s
Alpha

Check for Unidimensionality?

0 .79 for env. orgs

Yes. Used principle factor analysis.
Unidimensional, but say scale taps 3
facets of env worldview. Summed
responses.

0.81 for general
public

Dunlap et
al. (2000)

Revised NEP. 15 items.
5-point response scale.

0.83

Yes. Say the scale taps 5 facets of env
worldview. Principle components
analysis (PCA) identified 4 factors
with 1 predominant factor and high
internal consistency. Treated as
unidimensional. Summed responses.

Kaiser et al.,
(2005)

Used Dunlap et al. (2000)
revised 15-item scale. 2
parcels based on response
type measuring NEP as 1
construct.

0.78

No

Steg et al.,
(2005)

Used Dunlap et al.’s
(2000) revised 15-item
scale. Summed responses.

0.73

No

Abbreviated NEP measures
Stern et al.
(1999)

5-item NEP scale

0.73

Yes. Used PCA. Unidimensional.

Andersson
et al. (2005)

Used same 5 questions
from Stern et al., (1999).

0.71

No

Slimak
(2003)

Used same 5 items from
Stern et al. Summed
responses.

0.76

Yes. Used Exploratory factor analysis
(EFA). Unidimensional.
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Table K.1 Continued
Authors

NEP

Cronbach’s Alpha

Check for Unidimensionality?

Kalof et al.
(2002)

Used same 5 items from
Stern et al.

0.74

No

Arcury &
Christianson
(1990)

Used 5-item NEP. Did
not include questions.

0.62

No. Assumed multidimensionality
from previous studies but summed
responses.

Kotchen &
Moore
(2006)

5-item NEP. Three of
same questions as Stern
et al (1999). Summed
responses.

0.68
0.70

No

Bjerke et al.
(2006)

5-item NEP. Started with
7. Removed 2 due to
lowered scale reliability.
Four same questions.

0.78

No

6-item: 0.45, 0.45,
0.54

Yes. CFA and goodness-of-fit statistics
found multidimensionality surveys. 3item unidimensional scale was as valid
as 6-item NEP and had similar or
better internal consistency.

Bostrom et
al. (2006)

6-item NEP. 3 item NEP.
Authors compared results
using each.

3-item: 0.64, 0.39,
0.46
5-item: 0.45

Doherty

Used same 5 questions
from Stern et al.

3-item: 0.50
2-item: 0.02

Yes. CFA obtained two factors. 3-item
unidimensional scale was as valid and
had better internal consistency than 5item NEP.
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Appendix L
Measurement Model Parameters of Refined Model A (Basic VBN)
Table L.1
Refined Model A (Basic VBN): Measurement Model Parameters

Construct

Variable

Standardized
Path
Coefficient

Unstandardized
Path
Coefficient

Q28.1

0.71

1.00

---

0.50

Q28.5

0.54

0.94

12.29

0.30

Q28.8

0.80

1.23

15.70

0.63

Q28.11

0.57

0.94

13.08

0.33

Q28.2

0.78

1.00

---

0.60

Q28.4

0.72

1.45

15.34

0.51

Q28.9

0.67

1.03

14.82

0.45

Q28.3

0.47

1.00

---

0.22

Q28.7

0.85

1.48

5.84

0.73

Q28.10

0.39

0.84

7.65

0.16

t-value

Reliability

Altruistic

Biospheric

Egoistic

New Environmental Paradigm
Q29.2

0.24

1.00

---

0.06

Q29.3

0.34

1.01

4.41

0.12

Q29.4

0.66

1.99

2.82

0.44

1.00

---

0.37

Adverse Consequences (AC)
Belief4

0.82
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Table L.1 Continued

Construct

Variable

Standardized
Path
Coefficient

Unstandardized
Path
Coefficient

t-value

Reliability

Belief5

0.76

1.28

20.95

0.96

Q20.1

0.87

1.09

22.54

0.61

Ascription of responsibility (AR)
Q21.1

0.61

1.00

---

0.37

Q21.2

0.98

1.27

15.83

0.96

Q21.3

0.78

0.95

17.01

0.61

Q27.2

0.77

1.00

---

0.59

Q27.4

0.79

1.61

20.74

0.63

Q27.5

0.85

1.74

21.60

0.72

Personal Norms (PN)

Environmental Citizenship
Q16.1

0.73

1.00

---

0.53

Q16.2

0.37

0.47

7.79

0.14

Q16.3

0.48

0.63

11.15

0.23

Q16.4

0.56

0.72

11.61

0.32

Q18

0.92

1.00

---

0.85

Activism
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Appendix M
Hypotheses Results Pertaining to Individual Paths in Models B through I
Hypotheses for Model B
H2.1: The path between Ascription of responsibility (AR)  Self-efficacy will be positive
and significant. This hypothesis is supported. The unstandardized path coefficient is 0.19 (t =
3.85, p < 0.001) and the standardized path coefficient is 0.16.

H2.2: The path between Self-efficacy  Personal norms (PN) will be positive and
significant. This hypothesis is supported. The unstandardized path coefficient is 0.18 (t = 7.17,
p < 0.001) and the standardized path coefficient is 0.31.

H2.3: The path between Self-efficacy  Activism will be positive and significant. This
hypothesis is not supported at the .05 alpha level, but is supported at the 0.06 level (critical t =
1.88). The unstandardized path coefficient is 0.12 (t = 1.92) and the standardized path
coefficient is 0.08.

H2.4: The path between Self-efficacy  Environmental citizenship will be positive and
significant. This hypothesis is supported. The unstandardized path coefficient is 0.18 (t = 7.17,
p < 0.001) and the standardized path coefficient is 0.31.

H2.5: The path between PN  Activism will be positive and significant. This hypothesis is
supported. The unstandardized path coefficient is 1.01 (t = 8.84, p < 0.001) and the standardized
path coefficient is 0.39.
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H2.6: The path between PN  Environmental citizenship will be positive and significant.
This hypothesis is supported. The unstandardized path coefficient is 1.08 (t = 10.82, p < 0.001)
and the standardized path coefficient is 0.57.

Hypotheses for Model C
H3.1: The path between AR  Personal response efficacy will be positive and significant.
This hypothesis is supported. The unstandardized path coefficient is 0.06 (t = 3.04, p < 0.01)
and the standardized path coefficient is 0.11.

H3.2: The path between Personal response efficacy  PN will be positive and significant.
This hypothesis is supported. The unstandardized path coefficient is 0.81 (t = 11.13, p < 0.001)
and the standardized path coefficient is 0.65.

H3.3: The path between Personal response efficacy  Activism will be positive and
significant. This hypothesis is not supported. The unstandardized path coefficient is 0.04 (t =
0.21) and the standardized path coefficient is 0.01.

H3.4: The path between Personal response efficacy  Environmental citizenship will be
positive and significant. This hypothesis is not supported. The unstandardized path coefficient
is 0.13 (t = 0.81) and the standardized path coefficient is 0.05.
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H3.5: The path between PN  Activism will be positive and significant. This hypothesis is
supported. The unstandardized path coefficient is 1.05 (t = 6.81, p < 0.001) and the standardized
path coefficient is 0.40.

H3.6: The path between PN  Environmental citizenship will be positive and significant.
This hypothesis is supported. The unstandardized path coefficient is 1.16 (t = 8.68, p < 0.001)
and the standardized path coefficient is 0.59.

Hypotheses for Model D
H4.1: The path between AR  Collective efficacy will be positive and significant. This
hypothesis is supported. The unstandardized path coefficient is 0.12 (t = 2.98, p < 0.01) and the
standardized path coefficient is 0.14.

H4.2: The path between Collective efficacy  PN will be positive and significant. This
hypothesis is supported. The unstandardized path coefficient is 0.16 (t = 4.06, p < 0.001) and
the standardized path coefficient is 0.20.

H4.3: The path between Collective efficacy  Activism will be positive and significant.
This hypothesis is not supported at alpha = 0.05, but is supported at alpha = 0.10 (critical t =
1.65). The unstandardized path coefficient is 0.16 (t = 1.82) and the standardized path
coefficient is 0.08.
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H4.4: The path between Collective efficacy  Environmental citizenship will be positive
and significant. This hypothesis is not supported. The unstandardized path coefficient is 0.09 (t
= 1.24) and the standardized path coefficient is 0.06.

H4.5: The path between PN  Activism will be positive and significant. This hypothesis is
supported. The unstandardized path coefficient is 1.01 (t = 9.13, p < 0.001) and the standardized
path coefficient is 0.39.

H4.6: The path between PN  Environmental citizenship will be positive and significant.
This hypothesis is supported. The unstandardized path coefficient is 1.14 (t = 11.45, p < 0.001)
and the standardized path coefficient is 0.59.

Hypotheses for Model E
H5.1: The path between AR  Collective response efficacy will be positive and significant.
This hypothesis is not supported. The unstandardized path coefficient is 0.00 (t = 0.07) and the
standardized path coefficient is 0.00.

H5.2: The path between Collective response efficacy  PN will be positive and significant.
This hypothesis is supported. The unstandardized path coefficient is 0.50 (t = 11.49, p < 0.001)
and the standardized path coefficient is 0.51.
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H5.3: The path between Collective response efficacy  Activism will be positive and
significant. This hypothesis is not supported. The unstandardized path coefficient is 0.14 (t =
1.20) and the standardized path coefficient is 0.05.

H5.4: The path between Collective response efficacy  Environmental citizenship will be
positive and significant. This hypothesis is not supported at alpha = 0.05, but may be supported
at alpha = 0.20 (critical t=1.28). The unstandardized path coefficient is 0.13 (t = 1.36) and the
standardized path coefficient is 0.07.

H5.5: The path between PN  Activism will be positive and significant. This hypothesis is
supported. The unstandardized path coefficient is 0.97 (t = 8.94, p < 0.001) and the standardized
path coefficient is 0.37.

H5.6: The path between PN  Environmental citizenship will be positive and significant.
This hypothesis is supported. The unstandardized path coefficient is 1.09 (t = 11.05, p < 0.001)
and the standardized path coefficient is 0.56.

Hypotheses for Model F
H6.1: The path between Ascription of responsibility (AR)  Self-efficacy will be positive
and significant. This hypothesis is supported. The unstandardized path coefficient is .08 (t =
2.77, p < 0.01) and the standardized path coefficient is 0.27.
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H6.2: The path between Self-efficacy  Personal norms (PN) will be positive and
significant. This hypothesis is supported. The unstandardized path coefficient is 0.27 (t = 2.83, p
< 0.01) and the standardized path coefficient is 0.29.

H6.3: The path between Self-efficacy  Activism will be positive and significant. This
hypothesis is supported. The unstandardized path coefficient is 0.46 (t = 2.41, p < 0.02) and the
standardized path coefficient is 0.18.

H6.4: The path between Self-efficacy  Environmental citizenship will be positive and
significant. This hypothesis is supported. The unstandardized path coefficient is 0.42 (t = 2.47, p
< 0.02) and the standardized path coefficient is 0.21.

H6.5: The path between AR  Personal response efficacy will be positive and significant.
This hypothesis is supported. The unstandardized path coefficient is 0.07 (t = 2.99, p < 0.01) and
the standardized path coefficient is 0.13.

H6.6: The path between Personal response efficacy  PN will be positive and significant.
This hypothesis is supported. The unstandardized path coefficient is 0.77 (t = 5.47, p < 0.001)
and the standardized path coefficient is 0.52.

H6.7: The path between Personal response efficacy  Activism will be positive and
significant. This hypothesis is supported. The unstandardized path coefficient is 0.40 (t = 4.70, p
< 0.001) and the standardized path coefficient is 0.09.
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H6.8: The path between Personal response efficacy  Environmental citizenship will be
positive and significant. This hypothesis is supported. The unstandardized path coefficient is
0.29 (t = 2.05, p < 0.05) and the standardized path coefficient is 0.15.

H6.9: The path between AR  Collective efficacy will be positive and significant. This
hypothesis is supported. The unstandardized path coefficient is 0.09 (t = 2.55, p < 0.02) and the
standardized path coefficient is 0.12.

H6.10: The path between Collective efficacy  PN will be positive and significant. This
hypothesis is not supported. The unstandardized path coefficient is 0.02 (t = 0.06) and the
standardized path coefficient is 0.01.

H6.11: The path between Collective efficacy  Activism will be positive and significant.
This hypothesis is not supported. The unstandardized path coefficient is 0.13 (t = 1.48) and the
standardized path coefficient is 0.06.

H6.12: The path between Collective efficacy  Environmental citizenship will be positive
and significant. This hypothesis is not supported. The unstandardized path coefficient is 0.05 (t
= 0.71) and the standardized path coefficient is 0.03.
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H6.13: The path between AR  Collective response efficacy will be positive and
significant. This hypothesis is not supported. The unstandardized path coefficient is 0.03 (t =
1.29) and the standardized path coefficient is 0.05.

H6.14: The path between Collective response efficacy  PN will be positive and significant.
This hypothesis is supported. The unstandardized path coefficient is 0.24 (t = 4.89, p < 0.001)
and the standardized path coefficient is 0.09.

H6.15: The path between Collective response efficacy  Activism will be positive and
significant. This hypothesis is not supported. The unstandardized path coefficient is .15 (t =
1.50) and the standardized path coefficient is 0.06.

H6.16: The path between Collective response efficacy  Environmental citizenship will be
positive and significant. This hypothesis is supported. The unstandardized path coefficient is
0.35 (t = 2.22, p < 0.05) and the standardized path coefficient is 0.17.

H6.17: The path between PN  Environmental citizenship will be positive and significant.
This hypothesis is supported. The unstandardized path coefficient is 1.23 (t = 12.20, p < 0.001)
and the standardized path coefficient is 0.57.

H6.18: The path between PN  Activism will be positive and significant. This hypothesis is
supported. The unstandardized path coefficient is 1.07 (t = 9.74, p < 0.001) and the standardized
path coefficient is 0.39.
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Hypotheses for Model G
H7.1: The path between Personal descriptive social norms (PDSN)  Environmental
citizenship will be positive and significant. This hypothesis is supported. The unstandardized
path coefficient is 0.48 (t = 7.71, p < 0.001) and the standardized path coefficient is 0.35.

H7.2: The path between PDSN  Activism will be positive and significant. This hypothesis
is supported. The unstandardized path coefficient is 0.42 (t = 5.79, p < 0.001) and the
standardized path coefficient is 0.22.

Hypotheses for Model H
H8.1: The path between AR  Self- efficacy will be positive and significant. This hypothesis
is supported. The unstandardized path coefficient is 0.19 (t = 3.78, p < 0.001) and the
standardized path coefficient is 0.17.

H8.2: The path between AR  Personal response efficacy will be positive and significant.
This hypothesis is supported. The unstandardized path coefficient is 0.05 (t = 2.71, p < 0.01) and
the standardized path coefficient is 0.11.

H8.3: The path between AR  Collective efficacy will be positive and significant. This
hypothesis is supported. The unstandardized path coefficient is 0.10 (t = 2.59, p < 0.01) and the
standardized path coefficient is 0.12.
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H8.4: The path between AR  Collective response efficacy will be positive and significant.
This hypothesis is not supported at the alpha = 0.05 level, but is supported at alpha = .20. The
unstandardized path coefficient is 0.11 (t = 1.29) and the standardized path coefficient is 0.05

H8.5: The path between Self- efficacy  PN will be positive and significant. This hypothesis
is supported. The unstandardized path coefficient is 0.12 (t = 2.81, p < 0.01) and the
standardized path coefficient is 0.58

H8.6: The path between Personal response efficacy  PN will be positive and significant.
This hypothesis is supported. The unstandardized path coefficient is 1.17 (t = 4.44, p < 0.001)
and the standardized path coefficient is 0.30.

H8.7: The path between Collective efficacy  PN will be positive and significant. This
hypothesis is not supported. The unstandardized path coefficient is 0.02 (t = 0.26) and the
standardized path coefficient is 0.03.

H8.8: The path between Collective response efficacy  PN will be positive and significant.
This hypothesis is supported. The unstandardized path coefficient is 0.74 (t = 4.38, p < 0.001)
and the standardized path coefficient is 0.14.

H8.9: The path between Self-efficacy  Activism will be positive and significant. This
hypothesis is supported. The unstandardized path coefficient is 0.73 (t = 2.35, p < 0.02) and the
standardized path coefficient is 0.55
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H8.10: The path between Self-efficacy  Environmental citizenship will be positive and
significant. This hypothesis is supported. The unstandardized path coefficient is 1.12 (t = 2.81, p
< 0.01) and the standardized path coefficient is 0.79.

H8.11: The path between Personal response efficacy  Activism will be positive and
significant. This hypothesis is supported. The unstandardized path coefficient is 1.95 (t = 6.66, p
< 0.001) and the standardized path coefficient is 0.44.

H8.12: The path between Personal response efficacy  Environmental citizenship will be
positive and significant. This hypothesis is supported. The unstandardized path coefficient is
1.95 (t = 7.24, p < 0.001) and the standardized path coefficient is 0.69.

H8.13: The path between Collective efficacy  Activism will be positive and significant.
This hypothesis is not supported. The unstandardized path coefficient is 0.12 (t = 1.44) and the
standardized path coefficient is 0.04.

H8.14: The path between Collective efficacy  Environmental citizenship will be positive
and significant. This hypothesis is not supported. The unstandardized path coefficient is 0.02 (t
= 0.26) and the standardized path coefficient is 0.02.

H8.15: The path between Collective response efficacy  Activism will be positive and
significant. This hypothesis is supported. The unstandardized path coefficient is 0.69 (t = 3.45, p
< 0.001) and the standardized path coefficient is 0.16
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H8.16: The path between Collective response efficacy  Environmental citizenship will be
positive and significant. This hypothesis is supported. The unstandardized path coefficient is
0.74 (t = 4.38, p < 0.001) and the standardized path coefficient is 0.24.

H8.17: The path between PN  Activism will be positive and significant. This hypothesis is
supported. The unstandardized path coefficient is 0.77 (t = 7.42, p < 0.001) and the standardized
path coefficient is 0.16.

H8.18: The path between PN  Environmental citizenship will be positive and significant.
This hypothesis is supported. The unstandardized path coefficient is 0.76 (t = 8.73, p < 0.001)
and the standardized path coefficient is 0.28.

H8.19: The path between Personal descriptive social norms (PDSN)  Activism will be
positive and significant. This hypothesis is supported. The unstandardized path coefficient is
0.41 (t = 5.76, p < 0.001) and the standardized path coefficient is 0.30.

H8.20: The path between PDSN  Environmental citizenship will be positive and
significant. This hypothesis is supported. The unstandardized path coefficient is 0.46 (t = 7.66, p
< 0.001) and the standardized path coefficient is 0.15.

Hypotheses for Model I
H9.1: The path between AR  Self- efficacy will be positive and significant. This hypothesis
is supported. The unstandardized path coefficient is 0.07 (t = 2.54, p < 0.02) and the
standardized path coefficient is 0.16.

418

H9.2: The path between AR  Personal response efficacy will be positive and significant.
This hypothesis is supported. The unstandardized path coefficient is 0.04 (t = 1.98, p < 0.05) and
the standardized path coefficient is 0.11.

H9.3: The path between AR  Collective efficacy will be positive and significant. This
hypothesis is supported. The unstandardized path coefficient is 0.09 (t = 2.45, p < 0.02) and the
standardized path coefficient is 0.12.

H9.4: The path between AR  Collective response efficacy will be positive and significant.
This hypothesis is not supported. The unstandardized path coefficient is 0.02 (t = 0.88) and the
standardized path coefficient is 0.05.

H9.5: The path between Self- efficacy  PN will be positive and significant. This hypothesis
is supported. The unstandardized path coefficient is 0.83 (t = 4.27, p < 0.001) and the
standardized path coefficient is 0.58.

H9.6: The path between Personal response efficacy  PN will be positive and significant.
This hypothesis is supported. The unstandardized path coefficient is 0.67 (t = 9.09, p < 0.001)
and the standardized path coefficient is 0.51.
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H9.7: The path between Collective efficacy  PN will be positive and significant. This
hypothesis is not supported. The unstandardized path coefficient is 0.04 (t = 1.18) and the
standardized path coefficient is 0.05.

H9.8: The path between Collective response efficacy  PN will be positive and significant.
This hypothesis is not supported. The unstandardized path coefficient is 0.02 (t = 0.15) and the
standardized path coefficient is 0.02.

H9.9: The path between Self-efficacy  Activism will be positive and significant. This
hypothesis is supported. The unstandardized path coefficient is 0.61 (t = 2.73, p < 0.01) and the
standardized path coefficient is 0.15.

H9.10: The path between Self-efficacy  Environmental citizenship will be positive and
significant. This hypothesis is supported. The unstandardized path coefficient is 0.55 (t = 2.78, p
< 0.01) and the standardized path coefficient is 0.16.

H9.11: The path between Personal response efficacy  Activism will be positive and
significant. This hypothesis is supported. The unstandardized path coefficient is 0.52 (t = 2.85, p
< 0.01) and the standardized path coefficient is 0.14.

H9.12: The path between Personal response efficacy  Environmental citizenship will be
positive and significant. This hypothesis is supported. The unstandardized path coefficient is
0.61 (t = 3.91, p < 0.001) and the standardized path coefficient is 0.19.
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H9.13: The path between Collective efficacy  Activism will be positive and significant.
This hypothesis is not supported. The unstandardized path coefficient is 0.01 (t = 0.12) and the
standardized path coefficient is 0.01.

H9.14: The path between Collective efficacy  Environmental citizenship will be positive
and significant. This hypothesis is not supported. The unstandardized path coefficient is 0.06 (t
= 0.64) and the standardized path coefficient is 0.03.

H9.15: The path between Collective response efficacy  Activism will be positive and
significant. This hypothesis is supported at the alpha = 0.05 level. The unstandardized path
coefficient is 0.40 (t = 1.96) and the standardized path coefficient is 0.13.

H9.16: The path between Collective response efficacy  Environmental citizenship will be
positive and significant. This hypothesis is supported. The unstandardized path coefficient is
0.42 (t = 2.02, p < 0.05) and the standardized path coefficient is 0.17.

H9.17: The path between PN  Activism will be positive and significant. This hypothesis is
supported. The unstandardized path coefficient is 0.43 (t = 5.94, p < 0.001) and the standardized
path coefficient is 0.08.

H9.18: The path between PN  Environmental citizenship will be positive and significant.
This hypothesis is supported. The unstandardized path coefficient is 0.24 (t = 8.90, p < 0.001)
and the standardized path coefficient is 0.18.
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H9.19: The path between Personal descriptive social norms (PDSN)  Self-efficacy will be
positive and significant. This hypothesis is supported. The unstandardized path coefficient is
0.23 (t = 4.46, p < 0.001) and the standardized path coefficient is 0.46.

H9.20: The path between PDSN  Personal response efficacy will be positive and
significant. This hypothesis is supported. The unstandardized path coefficient is 0.25 (t = 7.77, p
< 0.001) and the standardized path coefficient is 0.44.

H9.21: The path between PDSN  Collective efficacy will be positive and significant. This
hypothesis is supported. The unstandardized path coefficient is 0.14 (t = 3.14, p < 0.01) and the
standardized path coefficient is 0.15.

H9.22: The path between PDSN  Collective response efficacy will be positive and
significant. This hypothesis is supported. The unstandardized path coefficient is 0.21 (t = 7.08, p
< 0.001) and the standardized path coefficient is 0.30.

H9.23: The path between PDSN  Activism will be positive and significant. This hypothesis
is supported. The unstandardized path coefficient is 0.41 (t = 5.79, p < 0.001) and the
standardized path coefficient is 0.20.

H9.24: The path between PDSN  Environmental citizenship will be positive and
significant. This hypothesis is supported. The unstandardized path coefficient is 0.46 (t = 7.71, p
< 0.001) and the standardized path coefficient is 0.26.

